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COMPOSITION  OF  AMERICAN  WHEAT  AND  CORN. 


VARIATIONS    IN    THE    COMPOSITION     OF    WHEAT    AND    CORN     AS     IN- 
FLUENCED  BY   ENVIRONMENT. 

The  investigation  of  the  wheats  and  corn  of  our  country,  which  has 
been- carried  on  in  the  hiboratory  of  the  Department  under  my  direc- 
tion for  the  past  two  years,  is  so  far  completed  that  the  following  report 
upon  the  results  obtained  will  be  of  interest. 

THE   COMPOSITION   OF   AMERICAN   WHEAT. 

The  wheat  grain  will  be  considered  first,  having  absorbed  much  the 
largest  amount  of  attention.  The  specimens  which  were  analyzed  are 
described  as  follows: 

Wheat  disiribnted  by  the   Department  in    1878. 

Winter  Varieties : 

1.  Mold's   Winter.     Grown  in  England. 

2.  MoUVs  Red.     Grown  in  England. 

3.  Yellow  Missouri.     Grown  in  Missouri. 
J:.  Sicanip.     Grown  in  Ohio. 

5.   Victor.     Grown  in  Ontario,  Canada. 

0.  Silver  Chaff.     Grown  in  Ontario,  Canada. 

7.  Foizy.     Grown  in  Oregon. 

8.  Brazilian.     Grown  in  Oregon. 
0.  Polish,  Grown  in  Maryland. 

10.  White.     Grown  in  Oregon. 

Spring  ^Yheats : 

11.  Improved  Life.    Grown  in  Ontario,  Canada. 

12.  Champlain.     Grown  in  ^N'ew  York. 

13.  Defiance.    Grown  in  Xew  York. 

14.  Chili  Club.     Grown  in  Oregon. 

15.  Noah  Island.     Grown  in  Oregon. 

Wheats  grown  in  Colorado  by  Prof.  A.  E.  Blount  in  1881. 

719.  Blounfs  Hybrid,  No.  10.  A  cross  of  the  New  Y^ork  Dielil  on  Vir- 
ginia Golden  Straw. 

720.  Blounfs  Hybrid^  No.  15.  A  cross  of  the  Sonora  on  the  Lost 
Kation.  * 
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721.  Bloiint'S  Hybrid,  Xo.  16.  A  cross  of  the  Improved  Fife  ou  tlie 
l^ussian. 

722.  BlounVs  Hybrid,  No.  16.     A  cross  of  the  Odessa  on  tlie  Sonora. 

723.  BlounVs  Hybrid.  Xo  17.  A  cross  of  tlie  Australian  Club  on  the 
Improved  Fife. 

724.  BJounfs  Hybrid,  No.  19.  A  cross  of  the  Improved  Fife  on  the 
Oregon  Club. 

725.  Blount's  Hybrid,  Xo.  20.  A  cross  of  the  Oregon  Club  on  the 
Sonora. 

726.  Seed  from  Kew  South  Wales. 

727.  Black  Bearded  Centennial.  "From  seed  originally  from  Xew 
South  TTales.  Probably  the  heaviest  wheat  known,  74  pounds  per 
struck  bushel.  It  is  an  enormous  feeder  and  an  enormous  yielder. 
2  ounces  producing,  in  1880,  25  pounds  6  ounces." 

728.  Eldorado.  "An  improvement  on  the  old  Egyptian  wheat,  other- 
wise called  Pharaoh's  wheat,  Seven-Bearded  wheat,  Mummy  wheat,  ♦i'c. 
In  Larimer  County,  Colorado,  it  produces  90  bushels  per  acre." 

729.  White  Mexican  or  White  Siberian.  "It  orioinallv  came  from  Si- 
Ijeria.  It  has  held  its  own  more  tenaciously  than  any  of  the  standards. 
It  is  liable  to  rust  on  damp  soils  and  has  a  weak  straw.  It  has  im- 
proved on  Colorado  soil  in  ten  years  of  growth." 

730.  JudMn.  "A  Pennsylvania  wheat,  and  one  of  the  best  winter 
Tarieties."  Professor  Blount  turned  it  into  a  spring  wheat  in  1878, 
and  it  has  since  proved  to  be  one  of  the  best. 

731.  Australian  Club.  "One  of  the  most  prolific  and  successful  va- 
rieties for  the  farmer.  It  produced  416  from  1  in  1880.  The  straw,  color, 
and  grain  can  hardly  be  excelled.  It  is  no  kin  to  the  hard  and  soft 
Australian  wheats.     It  is  hard  and  has  a  large  amber  kernel." 

732".  White  Fountain.  "  From  Montana,  and  grown  in  Colorado  but 
one  year.  It  yields  404  from  1,  has  a  stiff',  strong,  straw,  does  not  rust, 
and  ripens  early.  It  gave  101  pounds  from  4  ounces,  of  smooth,  white 
wheat  of  great  value." 

733.  Perfection.  "From  Palestine,  in  1880,  under  a  variety  of  names. 
A  half  ounce  gave  6  pounds  of  grain  and  7  of  straw,  the  latter  coarse, 
strong,  and  stiff:  the  grain  large,  white,  and  uniform  in  color." 
-  734.  Bussian.  "From  Moscow  in  1880.  One  of  the  best  red  wheats. 
Its  failing  is,  shelling  too  easily  when  cut  too  ripe.  The  first  year  it 
produced  76  from  1,  the  second,  172  from  1,  the  third  year,  448  from  1." 

735.  Bio  Grande.     "It  shells  badly." 

736.  Touselle.  "  From  France.  It  is  the  finest  looking  of  all  the 
bearded  French  wheats.  It  improves  rapidly  by  selection  and  cultiva- 
tion." 

737.  German  Fife.  "From  Saxonv.  Grown  in  Colorado  but  one  vear. 
One  of  the  best  wheats  grown  anywhere j  a  bearded  red  variety.  One 
ounce  produced  7  pounds  of  grain  and  8  of  straw,  112-fold." 

738.  Oregon  Club.    "  This  variety  has  deteriorated  by  bad  selection. 
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It  is  prolific,  nevertheless,  producing,  in  ISSl,  480  from  1.     The  seed 
from  Oregon. " 

739.  Sonora.  '^  Produced  the  first  year  56  from  1,  110  from  1  the 
second  year,  and  448  from  1  the  third  year.  It  came  from  Mexico  below 
the  Gulf  of  California." 

740.  Improved  Fife.  ''It  has  exliibited  no  failing  in  three  years^ 
producing,  first,  q(j  from  1,  second,  l!iG  from  1,  and  the  third  year,  41G 
from  1." 

741.  Lost  Nation.  "Seed  from  Chester  County,  Pennsylvania,  three 
years  before.  It  produced  352  from  1  in  the  third  year,  having  given 
91)  pounds  in  the  second,  and  76  from  1  in  the  first  year." 

742.  Fringle''s  Hybrid,  No.  4. 

743.  PringWs  Ilyhrid,  No.  6.  '-These  varieties  are  from  Vermont,  and 
are  not  profitable,  as  they  shell  badly." 

747.  Claicson.  "This  winter  variety  refuses  almost  entirely  to  be 
transformed  into  a  spring  wheat.  In  Colorado  it  has  produced  the  first 
year  08,  the  second  130,  and  the  third  year  544  from  1." 

745.  Hedge  Roto  White  Chaff.  "From  an  unknown  source.  Too 
chaffy." 

740.  Hedge  Row  Red  Chaff'.     "  Like  the  preceding." 

747.  White  Chaff.     ''A  bearded  variety  yielding  400  from  1." 

748.  Tnticum.     "From  Samara,  on  the  Volga  River." 

749.  JDuriim. 

750.  I)otxj.     "These  wheats  came  from  Saratov,  Russia,  in  1880.'* 

751.  ]\[eelins.     "From  St.  Petersburg." 

Seed  distributed  by  the  Department  in  1882. 

752.  Russian  Spring  Red.    Imported. 

753.  French  Imperial  Spring.     Imported. 

From  Michigan  Agricultural  College,  Lansing,  Mich. 

754.  Shumaker.  Crop  of  J 881.  Raised  four  years  consecutively  on 
the  college  farm.     Yield,  15  bushels  per  acre. 

755.  Claicson.  Crop  of  1881.  Sixth  year  on  college  farm.  Yield,  20 
bushels.  The  soil  at  the  college  farm  is  a  sandy  loam,  and  the  season, 
considered  a  poor  one  for  wheat  in  that  locality. 

From  Missouri  Agricultural  College,  Columbia,  Mo. 

75G.  Fultz.     Crop  of  1879.      "  Grown  in  Missouri  more  than  any 

other." 

757.  Shumaker.    Crop  of  1879.     "  Much  esteemed." 

loS.  Zimmerman.    Crop  of  1879.     "  Much  esteemed." 

759.  Claicson.     Crop  of  1879.     "  Yields  best  of  any  sure  wheat,  but 

not  liked  bv  millers." 
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760.  Russian,  No.  2.     Crop  of  1879.     ''  Is  a  new  wheat  witli  us,  but 
promises  well." 

761.  Smooth  Jlediterrcmean.     Crop  of  1879.     '' Highly  esteemed." 

762.  Silver  Chaff.     Crop  of  1879.     ''  Most  productive.     Apt  to  rust." 
In  addition  to  the  above  comments,  Dr.  Swallow  says  that  he  has 

sent  these  varieties  as  typical  of  those  doing  best  in  Missouri,  and  has 
selected  the  1879  crop  as  being  above  the  average. 

From  F.  R.  Rosford,  Charlotte,  Yt. 

763.  A  crossed  tvheat.     Labeled  ^  '78. 

From  D.  Steel',  Fennsylvania. 

761.  Ryhrid  Wiriter.     Originated  by  Daniel  Steck,  Hughesville,  Ly- 
coming County,  Pennsylvania. 

From  J.  F.  Jones,  Georgia. 

765.  Furple  Straic.     Hogansville,  Ga. 

From  J.  0.  McGehee,  Virginia. 

766.  Ryhrid  Wiiiter.    Originated  by  J.  O.  McGehee,  Bellefont,  ]S"otto- 
way  County,  Ya. 

From  D.  0.  Landreth  &  Son,  Philadelphia. 

767.  Landreth.     Originated  by  H.  S.  Bonnell,  Seneca  County,  iSTew 
York. 

From  James  Ticamley,  Dahota. 

768.  Castle  Fife.     Seed  imj^orted   and   raised  by  James   Twamley. 
Grand  Forks,  Dak. 

From  J.  F.  Jones,  Georgia. 

769.  Italian  White.    Hogansville,  Ga. 

770.  Spring  wheat.     Hogansville,  Ga. 

From  G.  Belshaic,  Oregon. 

772.  Rudson  Bay  Winter.     Crop  of  1881.     George  Belshaw,  Eugene 
Cit}',  Lane  County,  Oregon. 

773.  Violet  Chaff  Winter. 
Til.  Red  Chaff-  Spring. 

Seed  distributed  by  the  Department  in  1882. 

775.  Tennessee  Amber.     Grown  by  J.  AV.  Sparks,  Murfreesborough, 
Tenu.     Crop  of  1881. 

776.  Osterey  Winter.     Imported  from  Osterey,  Eussia,  in  1876,  and 
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since  then  has  been  grown  upon  the  college  farm  at  Columbia.  It  is  a 
beardless  white  wheat.  Crop  of  1882.  Sixty-five  pounds  per  bushel. 
It  is  said  by  millers  to  have  good  milling  qualities. 

778.  Swamj).  Grown  by  J.W.  Sparks,  Murfreesborough,  Tenn.  It 
is  the  product  of  Ohio  Swamp,  grown  for  several  years  in  Tennessee. 

779.  White  Mediterranean.  Imported.  Weighs  sixty-five  pounds  to 
the  bushel. 

From  Piclcering  Dodge ^  Virginia. 

780.  Red  Winter.  Grown  at  Shenandoah  Alum  Springs,  Va.,  on  new 
ground;  no  fertilizers.  Sown  broadcast  after  moistening  and  rolling  in 
plaster.    Yield,  7  bushels  per  acre.    Crop  of  1882. 

781.  Red  Winter.  The  same  wheat  as  780,  grown  after  corn.  Drilled 
in  with  lime  and  manure.     Crop  of  1882. 

Red  Winter.  Grown  at  Mount  Jackson,  Ya.,  on  limestone  land.  Crop 
of  1882. 

Fro7n  Judge  J.  31.  Rohinson^  Maryland. 

783.  Fultz.  Crop  of  1882  used  as  seed  for  1883.  The  crops  for  1883 
were  collected  later,  and  are  numbered  1821  and  1822. 

Seed  distributed  by  the  Department  in  1882. 

784.  Red  Mediterranean.     Imported  seed. 

Seed  distributed  by  the  Department  in  1881,  and  crops  groicn  by  Professor 
Blount^  Fort  Collins,  Colorado,  in  1882. 

785.  MeOeheeh  Red.  Crop  of  1881.  Originated  by  J.  McGehee,  Belle- 
fontaine,  Ya. 

780.  Crop  from  785.     By  Professor  Blount,of  Colorado. 

787.  Finlay.    Department  distribution. 

788.  Finlay.     Professor  Blount's  crop  from  787. 

789.  Champion  Amber.  A  hybrid  variety,  originated^by  J.  M.  Hughes^ 
York,  Pa.     Crop  of  1881. 

790.  Champion  Amber.     Crop  of  Professor  Blount,  from  789  in  1882. 

791.  Bill  Dallas.    A  wheat  originated  in  Georgia.     Crop  of  1881. 

792.  Bill  Dallas.    Professor  Blount's  crop,  1882,  from  790. 

793.  Bennett.     Department  distribution,  1881. 

794.  Bennett.     Professor  Blount's  crop,  1882. 

795.  Lemon.  A  hybrid  of  the  Chamx)ion  Amber  and  Hughes'  Prolific, 
yielding  35  bushels  to  the  acre.  Originated  by  J.  M.  Hughes,  York, 
Pa.     Crop  of  1881. 

79G.  Lemon.     Professor  Blount's  crop  of  1882,  from  795. 
.  797.  Gold  Medal.     Department  distribution  of  crop  of  1881. 

798.  Gold  Medal.  Professor  Blount's  crop  of  1882  from  seed  of  1881 
distributed  by  the  Department. 

799.  German  Amber.    Department  seed  of  1881. 
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800.  German  Amber.     Professor  Blount's  crop  in  Colorado  in  1882» 

801.  Eice.    A  variety  grown  by  Milton  E.  Eice,  Frederick,  Md. 

802.  Rice.     Crop  grown  by  Professor  Blount  in  1882  from  seed  of 
Milton  Eice. 

803.  Washington  Glass.     Seed  distributed  in  1881  by  the  Department. 

804.  Washington  Glass.     Crop  of  1882,  raised  by  Professor  Blount  in 
Colorado. 

805.  Swamp.     The  variety  described  under  778.    Another  lot  dis- 
tributed by  the  Department  in  1881. 

806.  Swamp.     Crop  of  1882,  grown  by  Professor  Blount  from  seed  dis- 
tributed by  the  Department  in  1881. 

807.  Wysor.     A  variety  raised  by  Hugh  C.  Wysor,  Newberu,  Pulaski 
County,  Virginia.     Crop  of  1881,  distributed  by  the  Department. 

808.  Wysor.    Crop  raised  by  Professor  Blount  in  Colorado,  in  1882^ 
from  i)revious  seed. 

Seed  distributed  by  the  Department  in  1882. 

809.  Rice.    Another  portion  of  that  described  as  801. 

Seed  from  J.  R.  Balcer^  Johnstown^  Dale. 

810.  Scotch  Fife.    Yield,  27^  bushels  per  acre. 

From  North  Carolina  State  Fair^  1882. 

811.  Kivet.     Grown  by  J.  Eeich,  Winston,  N.  C. 

812.  Kivet.     Grown  by  Glenn  &  Franklin,  Winston,  N.  C. 

813.  Rust  Proof.     Grown  by  S.  A.  Osboru,  Winston,  N.  C. 

814.  Rust  Proof.     Grown  by  George  Mitchell,  Winston,  N.  C. 

815.  Earnhardt.     Grown  by  J.  P.  Crews,  Winston,  IS".  C. 

816.  Golden  Premium.     Grown  by  D.  Endsley,  Winston,  X.  C. 

817.  Winter  Green.     Grown  by  George  Mitchell,  Winston,  ^.  C. 

818.  Baltimore.     Grown  by  M.  M.  Stewart,  Salem,  IS".  C. 

819.  Baltimore.     Grown  by  Wm.  Myers,  Salem,  X.  C. 

820.  White.     Grown  by  J.  E.  Mickey,  Salem,  N.  C. 

821.  White.     Grown  by  Albert  Ebert,  Salem,  N.  C. 
821}.  Davis.     Grown  by  J.  L.  Pratt,  Mount  Tabor,  N".  C. 
823.  Davis.     Grown  by  J.  A.  Petree,  Mount  Tabor,  N.  C. 

821.  Purple  Straiv.     Grown  by  J.  A.  Petree,  Mount  Tabor,  K'^0. 

825.  Purple  Straw.     Grown  by  J.  J.  Marshall,  Lewisville,  N.  C. 

826.  Rust  Proof.     Grown  by  A.  E.  Conrad,  Lewisville,  N.  C. 

827.  Hicks  Prolific.     Grown  by  A.  E.  Conrad,  Lewisville,  IN".  C. 

828.  BaJtimore.     Grown  by  E.  L.  Cox,  Ledge  Garden,  N.  C. 

829.  Kivet.     Grown  by  E.  L.  Cox,  Ledge  Garden,  !Nr.  C. 

830.  Davis.     Grown  by  E.  X.  Spear,  Bethania,  N.  C. 

831.  Kivet.     Grown  by  Jacob  Glenn  (colored),  Winston,  X  C^ 
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From  Pusey  t€'  Shelmire^  Avondale,  Pa. 

832.  Mountain  White.     "■  Fort^'-four  busliels  per  acre."    Crop  of  1882. 

833.  Mediterranean.     ''  Sixtj-oiie  pounds  per  bushel." 

834.  Fnltz.     ^'Sixtj'-two  pounds  per  bushel." 

835.  Swamp.     "Sixty-four  pounds  per  bushel." 

From  Louis  Flooli^  Dallas  Co.,  Texas. 

1(510.  Nicaraguan  Wheat.  Yield,  40  bushels  per  acre.  Valued  at 
ouly  75  cents  per  bushel  on  account  of  its  poor  milling  qualities,  being 
flinty  hard. 

From  V.  M.  Metcalf]  Hophinsville^  Ky. 

1280.  Fultz.     Crop  of  187^ 

From  Eastern  Experimental  Farm^  West  Grove,  Chester  County ,  Penn- 
sylvania. 

12S\.  Stvamp.     Crop  of  1879. 

1282.  Hedge's  Prolific.     Crop  of  1879. 

1283.  Click.     Crop  of  1879. 

1284.  Champion  Amber.     Crop  of  1879. 

1285.  Mediterranean  White  Chaff.     Crop  of  1879. 

1286.  SandimiM.     Crop  of  1879. 

1287.  Fultz.     Crop  of  1879. 

1288.  Gold  Dust.     Crop  of  1879. 

1289.  EureM.     Crop  of  1879. 

1290.  Washington  White.     Crop  of  1879. 

1291.  Claicson.     Crop  of  1879. 

1292.  Gold  Medal.     Crop  of  1879. 

From  Michigan  Agricultural  College^  Lansing,  Midi, 

1293.  mver  Chaf.     Crop  of  1879. 

1294.  Louisiana  White.    Crop  of  1879. 

1295.  Jersey  Bed.     Crop  of  1879. 
1290.  Poiver\s  White.     Crop  of  1879. 

1297.  Dot.     Crop  of  1879. 

1298.  Michigan  Wich     Crop  of  1879. 

1299.  Schaefer.     Crop  of  1879. 

1340.  Lancaster  Red.     Crop  of  1879. 

1341.  Velvet  Chaff.     Crop  of  1879. 

1342.  8humal-er.     Crop  of  1879. 

1343.  Armstrong.     Crop  of  1879. 

1344.  Muskingum.     Crop  of  1879. 

1345.  Mediterranean.     Crop  of  1879. 
1340.   Red  Russian.     Crop  of  1879.- 
1317.   Diehl.     Crop  of  1879. 
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1348.  Clawson.     Crop  of  1879. 

1349.  Jennings'  White  Winter.     Crop  of  1879. 

1350.  Biicl'eye.     Cro^)  of  1879. 

1351.  Trump.     Crop  of  1879. 

Seed  distributed  hy  the  Department  in  1879. 

1352.  Fultz.     Grown  in  Pennsylvania  in  1879. 

1353.  Centennial  BJach:  Bearded  or  Xew  Sonth  Wales.     Crvown  in  Bal- 
timore County,  Md.     Crop  of  1879. 

1354.  Claicson.     Grown  in  Greene  County,  Pennsylvania.     Crop  of 
1879. 

1355.  Midge  Proof.     Grown  in   Prince   George   County,  Maryland. 
Crop  of  1879. 

1356.  White  Australian.     Grown  in  Xorth  Carolina.     Crop  of  1879. 

1358.  Silver  Chaff.     Grown  in  Province  of  Ontario.     Crop  of  1879. 

1359.  Midge  Proof.     Grown  in  Province  of  Ontario.     Crop  of  1879. 

1360.  Arnold  Victor.     Grown  in  Province  of  Ontario.     Crop  of  1879. 

1361.  Harrison.     Grown  in  Cumberland  County,  Virginia.     Crop  of 
1879. 

From  the  exhibit  of  the  Saint  Paul,  21inneapolis  and  2lanitoba  Railroad, 

at  the  Department  of  Agriculture. 

1900.  Egyptian.     Probably  crop  of  1881. 

1901.  Scotch  Fife.     Probably  crop  1881. 

1902.  Bed  Fern.     Probably  crop  of  1881. 

1903.  Fife.     Probably  crop  of  1881. 

1904.  Old  Letters.     Probably  crop  of  1881. 

1905.  Bed  Fern.     Probably  crop  of  1881. 

1906.  Fife.     Probably  crop  of  1881. 

1907.  Golden  Drop.     Probably  crop  of  188  L. 

1908.  White  Fife.     Probably  crop  of  1881. 

JFroin  the  exhibit  of  the  Louisville  and  Nashville  Bailroad,  at  the  Depart- 
ment of  Agriculture. 

1909.  Amber.     Grown  in  Henry  County,  Tennessee. 

1910.  Fultz.     Grown  in  Henderson  County,  Kentucky. 

1911.  Bed.     Grown  by  J.  W.  Harris,  Henry  County,  Tennessee. 

1912.  Bearded.     Grown  in  Carroll  County,  Tennessee. 

1913.  Odessa.     Grown  by  C.  J.  Kaufman,  Eussellville,  Ky. 

1914.  Fultz.     Grown  by  W.  C.  Warfield,  Montgomery  County,  Ten- 
nessee. 

1915.  Fultz.     Grown  by  J.  B.  Killebrew,  Montgomery  County,  Ten 
nessee. 

1916.  German  Amber.     Grown  in  Hopkins ville,  Ky. 

1917.  White.     Grown  by  Wilson  &  Co.,  Lebanon,  Ky. 

1918.  California  Gold  Chaff.     From  Xasliville,  Teun. 

1919.  Fultz.    Grown  by  J.  J.  Hill  &  Son,  Bowling  Green,  Ky. 
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From  the  exhibit  of  the  Texas  Pacific  Railroad,  at  the  Department  of  Agri- 
culture. 

1920.  Bed.     Grown  in  Comae  County,  Texas. 

1921.  Bed.     Grown  in  Beaver  County^  Texas. 

1922.  Bed.     Grown  in  Traverse  County,  Texas. 

1923.  Bed.    Grown  in  Beaver  County,  Texas. 

1924.  Amber.     Grown  in  Williamson  County,  Texas. 

1925.  White.     Grown  in  El  Paso  County,  Texas. 
192G.  Amber.     Grown  in  Williamson  County,  Texas. 

1927.  Amber.     Grown  iu  Kaufman  County,  Texas. 

1928.  Bed.     Grown  in  Tarrant  County,  Texas. 

1929.  Amber.     Grown  iu  Traverse  County,  Texas. 

1930.  Amber.     Grown  in  Dallas  County,  Texas. 
1931. ^N'icaraguan.     Grown  in  Milan  County,  Texas. 

1932.  White.     Grown  in  El  Paso  County,  Texas. 

1933.  Bed.     Grown  in  Tarrant  County,  Texas. 

1931.  Bed.     Grown  in  Traverse  County,  "Texas. 

From  the  exhibit  of  the  Atchison,  Topeha  and  Santa  Fe  Bailroad,  at  the 

Department  of  Agriculture. 

1935.  White.     Grown  in  Kansas. 
193G.  Bed.     Grown  in  Kansas. 

1937.  White.     Grown  in  Kansas. 

1938.  Bed.     Grown  in  Kansas. 

1939.  Bed.     Grown  in  Kansas. 

1940.  Bed.     Grown  in  Kansas. 

1941.  Amber.     Grown  in  Kansas. 

1942.  White.'    Grown  in  Kansas. 

1943.  Amber.     Grown  in  Kansas. 

1944.  Bed.     Grown  in  Kansas. 

From   the  Alabama    Agricultural  Mechanical   College,  at  Auburn,  Lee 
County,  Alabama,  through  Prof.  W.  C.  Stubbs. 

The  following  wheats  were  grown  on  a  poor  and  sandy  soil,  with  no 
fertilizers,  which  had  been  in  cotton  three  years  without  manure.  They 
were  sown  about  the  end  of  November,  1882,  and  harvested  early  in 
June,  1883.     They  are  named  and  described  as  follows : 

Seed  obtained  in  Philadelphia. 

1801.  Lancaster  Bed.  Yield  450  pounds  per  acre,  7^  bushels.  A 
bearded  varietv. 

1802.  Smooth  Mediterranean.  Yield  600  pounds,  10  bushels  to  the 
acre. 

1803.  Tuscan  Tsland.  Y^ield  690  pounds,  11^  bushels  per  acre.  A 
bearded  variety  with  long  yellow  heads  ;  rusting  slightly. 
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1S04:.  Eofjers^  Bed.     Yield,  210  pounds,  or  3.1  bushels,  per  acre.     Short     j 
head;  rusted;  very  late,  and  mixed. 

1805.  Dot.  Yield,  620  pounds,  or  10^  bushels,  per  acre.  Bearded; 
dark  colored  ;  long  heads;  no  rust. 

ISOO.  Clau'.wn.     Yield,  310  pounds,  or  5^^  bushels.    Beardless;  rusted.. 

Seed  from  the  Deimrtment. 

1807.  Rice.    Y'ield,  520  pounds,  or  8§  bushels,  per  acre.     Eusted. 

1808.  Bill  Dallas.  Yield,  -^biS  pounds,  7f|  bushels,  per  acre.  Eusted 
but  slightly.     Seed  obtained  in  1881  from  the  Department. 

1809.  Tennessee  Amber.  Yield,  320  pounds,  or  5^  bushels,  per  acre. 
No  rust ;  long,  bright  heads. 

Seed  from  PhiladelpMa. 

1810.  Emporium  Scott.  Yield,  285  pounds,  or  4§  bushels,  per  acre^ 
No  value.    Eusted. 

1811.  LovelVs  Neiv  White. '  Yield,  30  pounds,  J  bushel,  per  acre.  No 
value.    Eusted. 

1812.  Washington  Glass.  Yield,  170  pounds,  2-|  bushels,  per  acre. 
Late,  with  rust. 

1813.  Uurel-a  White.  Yield,  105  pounds,  or  If  bushels,  per  acre.  Late^ 
with  rust. 

Seed  long  grown  in  Lee  County. 

181-4.  Purple  Straw.  Yield,  30  pounds,  ^  bushel,  per  acre.  Very 
early.     Xo  rust.     Seed  from  Lowther,  Lee  County,  Alabama. 

1815.  Kilpairich  Bust  Proof.  Yield,  175  pounds,  or  2|f  bushels,  per 
acre.     Long,  bright  heads.    Xo  rust. 

Seed  from  W.  S.  Hughes,  Athens.  Ga. 

1810.  Hughe'' s  Bust  Proof.  Yield,  440  pounds,  or  7^  bushels,  per  acre. 
No  rust.     Long  heads,  and  ver^^  bright. 

Seed  from  Department. 

1817.  lied  Mediterranean.  Y^ield,  239J  pounds,  or  4  bushels  (nearly) 
per  acre. 

From  Judge  J.  M.  Bobinson,  Queen  Anne  Countg,  Maryland. 

1821.  Fultz.  Grown  in  1883,  from  seed  analyzed  as  No.  783,  on  corn 
ground,  with  application  of  complete  commercial  fertilizers. 

L'^22.  F'l^f:.     Same  as  previous  number,  but  from  fallow  ground. 

Seed  distributed  by  the  Department  in  1883. 

1827.  Micliigan  Amber.  Grown  near  Springtield,  Ohio,  from  the  va- 
riotv  nriciiinllv  ar'^^'n  in  ^lifhi^'au. 
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1828.  Red  Mediterranean.  Seerl  imported  by  the  Department  in  the 
-autumn  of  1882,  and  partially  distributed  then.  This  sami)le  is  from 
another  portion  of  the  same  lot,  and  is  a  duplicate  of  No.  784. 

1841.  Blaclc  Sea.  This  is  an  imported  Russian  variety  distributed  in 
the  autumn  of  1883. 

1842.  McGhee's  White.  A  wheat  originated  and  grown  by  J.  O.  Mc- 
Ghee,  at  Bellefont,  Va.     Distribution  in  the  autumn  of  1883. 

From  Christian  Bale^  Lemont^  Centre  County^  Pennsylvania. 

1831.  Burlholder.  "A  variety  which  yields  from  30  to  35  bushels  per 
acre.    It  is  considered  the  best  wheat  in  the  neighborhood." 

1832.  Pennsylvania  Amber.     "  Yields  as  much  as  the  Burkholder." 

1833.  Fiiltz.     ''  Yields  from  25  to  30  bushels  per  acre." 
These  wheats  were  grown  on  limestone  soil. 

From  Hugh  L.  Wysor,  Netchern,  PuJaslci  County^  Virginia. 

1844.  Dallas.     From  seed  distributed  by  Department  in  1881. 

1845.  Fultz-Clawson.     Originated  by  Mr.  Wysor. 

These  wheats  were  grown  on  a  very  light  sandy  soil  which  liad  no 
fertilizers.  Had  been  in  clover  for  four  years.  It  was  sown  broadcast 
and  plowed  in.  The  Dallas  is  badly  winter-killed  in  Virginia,  three- 
fourths  of  it  being  lost.  The  remainder  yielded  15  bushels  per  acre, 
wciighing  Qd>  pounds  per  bushel.  The  Fultz-Olawson  is  particularly 
suited  to  the  northwest  and  middle  wheat  country. 

CROPS   FROM  DEPARTMENT   SEED,    1882-'83. 

In  June,  1883,  a  circular  letter  was  addressed  to  a  large  number  of 
-correspondents  who  had  received  wheat  from  the  Department  from  tlie 
seed  distributed  during  the  previous  autumn.  They  were  requested  to 
return  samples  of  the  crop  which  they  had  been  able  to  raise,  and  to 
answer  the  following  questions  : 

1.  Name. 

2.  Town,  County,  and  State  in  which  the  wheat  was  grown. 

3.  Name  of  cereal. 

4.  Character  of  soil. 

5.  Fertilizers  ai^plied,  and  previous  treatment  of  the  soil. 
C.  Method  of  cultivation. 

7.  Yield  per  acre  and  weight  per  bushel. 

In  reply^the  following  specimens  and  answers  were  received  : 

1807,  1808,  1817. 

1.  W.  C.  Stubbs. 

2.  Auburn,  Lee  County,  Alabama. 
5.  1807.     Rice  Wheat. " 

1808.     Bill  Dallas.    Distribution  of  1881. 
1817.     Red  Mediterranean. 
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4.  Sandy,  and  very  poor. 

5.  Xo  fertilizers.    In  cotton  the  past  three  years  without  manure. 

G.  Sandy,  broken  with  one-horse  turn-plow,  seed  sown  broadcast  by 
hand,  slightly  plowed  in  with  scooter,  and  harrowed. 
7.  1807.  Eice,  520  pounds  grain  =  8|  bushels. 

1808.  Bill  Dallas,  320  pouuds  grain  =  5^  bushels. 

1817.  Eed  Mediterranean,  239  pounds  grain  =4  bushels  (nearly). 

1818.  Red  Alediterranean. 

1.  Thos.  P.  McConnell. 

2.  Fayette,  Fayette  County,  Alabama. 

3.  Eed  Mediterranean. 

4.  "Eed  clay  with  some  sand." 

0.  Xo  fertilizers,  continuous  cropping. 
G.  Sown  broadcast  and  plowed  in. 

7.  Seven  bushels  per  acre,  medium  quality. 

1819.  Red  Mediterranean. 

1.  C.  B.  Eichardson. 

2.  Henderson,  Eush  County,  Texas. 

3.  Eed  Mediterranean. 

4.  Eeddish  sandy. 

5.  Had  been  cultivated  in  turnips  i^revious  autumn.  Wheat  sown 
13th  January,  cut  down  by  hard  freeze  on  the  22d  January.  The  furrows 
bad  some  cotton  seed  thrown  in  when  the  wheat  was  planted,  and  was 
cultivated  by  the  sweep  with  two  furrows  only,  once.  It  rusted,  as  all 
wheat  I  ever  tried  on  my  place  has  done,  except  the  hard  Xicaraguan. 

7.  The  yield  might  have  been  3  bushels  per  acre  if  it  had  been 

gathered. 

1820.  Red  Mediterranean, 

1.  J.  J.  Barclay. 

2.  Lawrence  County,  Alabama. 

3.  Eed  Mediterranean. 

4.  Clav  loam. 

5.  Xo  fertilizers.     In  corn  previous  year. 

G.  Wheat  sown  after  breaking  ground  on  15th  October,  and  har- 
rowed in. 

7.  14  bushels;  60  i^ounds  per  bushel. 

1823.  Red  Mediterranean. 

1.  B.  J.  Eussell. 

2.  Milford,  Baker  County,  Georgia. 

3.  Eed  Mediterranean. 

4.  Sandy,  with  clay  subsoil. 

5.  Thoroughly  pulverized,  harrowed,  and  200  pounds  compost  of  cot- 
ton seed  and  cow  manure  well  rotted  applied  to  the  acre.  Seed  and 
compost  harrowed  in  togetlier. 
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G.  Sown  broadcast  and  harrowed  once  in  the  spring. 
7.  Twenty-five  bnshels  per  acre. 

1824.  White  Mediterranean. 

1.  B.  F.  Jarrell. 

2.  Eover,  Bedford  Connt}^,  Pennsylvania. 

3.  White  Mediterranean. 

1825.  White  Mediterranean. 

1.  J.  M.  Stratton. 

'Z.  Benvanue,  Clay  Connty,  Texas. 

3.  White  Mediterranean. 

4.  Chocolate  loam  of  Red  River  Yalley. 

5.  No  fertilizers. 

C.  Raised  on  millet  stubble  turned  under,  sown  broadcast,  and  har- 
rowed in. 

7.  Twenty  bushels  per  acre. 

1826.  Red  Mediterranean. 

1.  I.  L.  Goforth. 

2.  Bear  Creek,  Parker  County,  Texas. 

3.  Red  Mediterranean. 

4.  '^Gray  lime,  valley  land." 

5.  ^0  fertilizers ;  last  year  in  wheat. 

G.  Mowed  the  land  off  in  September;  set  fire  to  it  and  burnt  clean  iu 
October;  broke 3  inches  deep;  harrowed  and  sowed  by  drill;  one  bushel 
per  acre, 

7.  Twenty-three  and  twenty-sixtieths  bushels  per  acre;  Gl  pounds 

per  bushel. 

1829.   White  Mediterranean. 

1.  Lewis  B.  Thornton. 

2.  Tuscumbia,  Colbert  County,  Alabama. 

3.  White  Mediterranean. 

4.  High  lands,  rich  and  sandy.    Fair  sample  of  Tennessee  Yalley  soil. 
5  and  G.  No  fertilizers,  except  natural  growth  plowed  in.     Soil  broken 

and  wheat  harrowed  in  late."    Heavy  rains  till  harvest. 

7.  Poor  yield;  5  bushels  per  acre,  which  might  weigh  GO  pounds  per 

bushel. 

1830.  Osterey. 

1.  John  E.  Dye. 

2.  Philadelphia,  Hancock  County,  Indiana. 

3.  Osterey. 

4.  Heavy  clay. 

5.  Xone. 

6.  The  ordinary  cultivation  for  wheat,  except  that  this  was  drilled  in 
corn. 

7.  About  10  bushels.  *- 
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1834.   White  Mediterranean. 

1.  Irving  Spence. 

2.  {Snow  Hill,  Worcester  County,  Maryland. 

3.  White  Mediterranean. 

4.  Liglit,  rather  sandy  loam,  with  red  clay  subsoil. 

5.  !N'o  fertilizers  applied.  The  land  had  raised  a  crop  of  Indian  corn 
in  1882. 

6.  Wheat  not  received  till  November.  Seeded  last  of  that  mouth. 
A  succession  of  heavj^  rains  followed ;  but  for  this  would  have  had  a  good 
yield. 

7.  Seeded  at  the  rate  of  one  bushel  to  the  acre,  or  three-fourths  peck 
on  three-sixteenths  acre.  Harvested  2  bushels.  Weight,  GOJ  i)ounds  per 
bushel. 

1835.  Tennessee  Amhei'. 

1836.  Eice. 

1.  E.  H.  Query. 

2.  Shawnee  Cai:>e  Girardeau  County,  Missouri. 

3.  Tennessee  Amber  and  Eice. 

4.  Clay  with  humus,  clovered. 

5.  ISTo  fertilizers.  Second  crop  of  last  years  clover  turned  under 
about  1st  September.     Harrowed  once  before  seeding. 

6.  No  further  cultivation. 

7.  Twenty-two  and  one-half  bushels  per  acre,  62  i^ounds  per  bushel 
for  the  Tennessee  Amber.  One  pound  of  Eice  yielded  32  pounds  of 
grain. 

1837.  Eiee.     1882  crop.    From  seed  of  1881. 

1838.  Bice.     1883  crop. 

1.  J.  F.  Brents. 

2.  Albany,  Clinton  County,  Kentucky. 

3.  Eice. 

4.  Limestone,  with  some  clay  and  gravel. 

o  and  6.  Sod  turned  under,  cultivated  in  corn,  corn  cut,  and  a  heavy 

■sod  of  crab  grass  turned  under.     Wheat  sown  broadcast  and  harrowed. 

7.  Yield  1882,  12  bushels ;  in  1883,  8i  bushels ;  63  grains  to  the  head. 

1839.  Bed  Mediterranean. 

1.  W.  D.  H.  Johnson. 

2.  Holton,  Bibb  County,  Georgia. 

3.  Eed  Mediterranean. 

4.  Dark  red  clay  loam. 

5  and  6.  Xo  fertilizers.  In  corn  previous  year.  Land  broken  4  inches 
deep ;  wheat  sown  at  the  rate  of  one-half  bushel  per  acre,  and  a  drag 
run  over  it. 

7    Eate  per  acre,  7  bushels.     Weight,  57  pounds  p^r  bushel. 
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1840.  Rice. 
1..  Thomas  J.  Mason. 
L\  Loudon,  Loudon  County,  Tennessee. 
^    3.  Kice.     Second  crop. 

4.  Gravelly  soil,  with  clay  subsoil.     Second  class  land. 

5,  0,  and  7.  Ko  fertilizers  used  the  first  year.  The  land  was  in  wheat 
the  year  before.  It  was  turned,  harrowed,  and  rolled,  and  the  wlieat 
then  drilled  in  in  the  first  week  in  October.  It  rusted,  but  there  were 
liarvested  8  bushels.  This  was  drilled  the  second  year  on  8  acres  and 
yielded  in  1883  2'^h  bushels  per  acre. 

1843.   White  Mediterranean. 

1.  Dr.  Thomas  W.  Koane. 

2.  Covington,  Tipton  County,  Tennessee. 

3.  AVhite  Mediterranean. 

4.  Dark  loam.     In  cultivation  thirty  years.     Medium  fertility. 

5.  Kone  applied.  Land  worked  in  cotton  ;  grain  seeded  on  the  stand- 
ing cotton  stalks  and  put  on  with  cultivator  IJ  to  2  inches  deep.  Too 
late  for  wheat  when  seeded,  and  consequently  rusted. 


7.  Eight  bushels. 


CHARACTER   OF   THE   SPECIMENS. 

The  wheats  included  in  the  preceding  list  are  with  a  few  exceptions 
winter  varieties.  They  are  as  a  rule  selected  specimens,  and  are,  if  any- 
thing, rather  above  than  below  the  average  composition  of  the  portions 
of  the  country  froui  which  they  came.  This  is  probably  the  case  with 
the  railroad  exhibits  where  the  fairest  and  finest  grain  has  been  col- 
lected for  the  display  of  the  possible  resources  of  the  neighboring 
lands.  In  several  instances,  however,  samples  typical  of  the  poorest 
wheat  which  is  grown  have  been  obtained,  so  that  the  extremes  of  pro- 
duction are  well  represented  in  the  analyses.  The  seed  which  has  been 
distributed  by  the  Department  has  of  course  been  from  selected  lots  of 
grain,  and  together  with  the  crops  produced  should  be  above  the  aver- 
age of  the  country. 

It  is  plain,  then,  that  our  averages  which  are  deduced  from  the  analy- 
ses of  these  samj)les  will  be  favorable  to  a  higher  and  better  composi- 
tion of  the  grain  than  actually  exists. 

METHOD   OF   ANALYSIS. 

The  samples  of  grain  were  immediately  catalogued  on  their  receipt  and 
given  a  serial  number  by  which  they  were  known  throughout  the  sub- 
sequent work  upon  them.  Thirty  or  more  grams  were  carefully  cleaned 
from  dirt,  chafi",  and  foreign  seed,  and  one  hundred  grains  or  kernels, 
selected  at  random,  weighed,  nnd  the  result  recorded  in  grams  and  milli- 
grams. The  specimen  was  then  rubbed  up  in  a  large  iron  mortar  until 
the  whole  passed  a  sixty-mesh  sieve,  after  which  any  iron  which  might 
have  been  introduced  was  removed  by  a  magnet. 
3538  w  c 2 
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Tbe  fine  iionr  was  then  analyzed  as  follows :  One  gram  was  dried  in 
a  porcelain  crncible  at  100O-105°  C.  until  it  ceased  to  lose  weight.  It 
was  then  burned  in  a  gas  muffle  furnace  and  the  ash  w^eighed.  In  a 
few  analyses,  where  the  water  falls  below  8  per  cent.,  the  determina- 
tions maybe  a  per  cent,  too  low,  owing  to  the  fact  that  they  were  made 
in  a  drying  oven  with  a  temperature  of  only  95^  0.  They  are  so  few  in 
number  as  not  to  essentially  modify  the  result. 

For  oil  two  grams  were  extracted  in  a  continuous  percolation  appa-, 
ratus  with  ether  or  i)etroleum  ether,  either  solvent  giving  the  same  re- 
sult.    A  battery  of  eighteen  i)ercolators  allowed  this  work  to  be  done 
very  rai)idly. 

The  fiber  was  obtained  by  alternate  treatment  with  acid  and  soda  in 
the  usual  manner,  except  that  as  the  operation  was  conducted  on  a  large 
steam  bath  of  fifteen  holes  heated  by  live  steam  from  our  boiler,  the 
length  of  time  for  digestion  was  increased  to  two  hours  and  the  strength 
of  acid  and  soda  to  5  per  cent.,  the  heat  of  the  batli  never  raising  the 
liquid  above  95°  0.  Comparisons  of  this  modification  and  the  original 
Weende  method,  of  actual  boiling  with  weaker  acid,  showed  the  results' 
to  be  concordant. 

The  nitrogen  was  determined  by  combustion  with  soda-lime, receiving 
the  ammonia  in  fifth  normal  standard  oxalic  acid  and  titration  with 
standard  sodic  hydrate  which  had  been  compared  with  normal  h^'dro- 
chloric  acid  standardized  gravimetrically 

In  several  analyses  after  the  extraction  of  the  oil  by  ether,  the  residue 
was  percolated  with  80  per  cent,  alcohol  in  the  same  apparatus,  remov- 
ing sugar  and  soluble  albuminoids  which  were  separated  by  water.  The 
albuminoids,  of  course,  included  the  soluble  portions  of  the  gluten  of 
the  wheat,  and  the  difference  between  the  amount  found  in  the  alcohol 
extract  and  the  total  amount  obtained  by  multiplying  the  nitrogen, 
found  by  combustion,  by  the  factor  6.25,  was  stated  as  insoluble  albumi- 
noids, and  consisted  of  the  true  albumen  or  cerealine  and  the  gluten 
casein.  After  the  extraction  with  alcohol  the  residue  was  rubbed  up 
with  water  and  allowed  to  stand  a  short  time  at  ordinary  temperature?.. 
An  aliquot  portion  of  the  filtrate,  evaporated  and  dried,  was  stated  as 
dextrine.  It  is  a  question,  if  this  was  ready  formed  in  the  grain  to 
any  extent;  at  times  soluble  starch  was  present,  and  there  is  a  suspicion 
that  both  were  formed  by  the  action  of  some  ferment  on  the  starch  in 
presence  of  water.  It  also,  of  course,  contained  a  small  amount  of  sol- 
uble albumen.  As  these  determinations  were  very  troublesome  and 
did  not  furnish  results  which  adequately  repaid  the  labor  involved,  they 
were  given  up  in  the  later  analyses. 

Determinations  of  specific  gravity  w  ere  attempted,  but  with  such 
variable  results  that  they  were  of  slight  value  and  were  giv  i  over. 
rikm)meters  were  used  with  water  and  with  oil,  but  different  sami^les 
from  the  same  specimen  of  grain  would  apparently  vary  as  much  as 
quite  different  varieties. 
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Deteriiiiiiatioiis  of  gluten  inecliaiiically  were  of  more  iiiterestj  and 
were  made  in  all  cases  where  the  grain  was  received  fresh  from  the 
harvest  and  in  amount  sufficient  to  allow  it,  but,  as  will  he  shown  later, 
attempts  with  wheats  which  had  been  preserved  a  year  or  two  led  to 
erroneous  results. 

How  far  the  methods  and  results  caii  be  depended  on  is,  I  think, 
^hown  in  the  following  analyses  of  two  samples  of  Ecd  Mediterranean 
\\  heat  taken  from  the  same  heap,  the  one  in  1882,  the  other  in  1883. 

EED  MEDITEIIRANEAN  WHEAT. 


1882. 


1883. 


Water 

Ash 

Oil 

Caibhvdrates. 

Fiber.' 

Albuminoids.. 


9.83  I  9.88 

1.70  I  1.62 

2.21  I  2.06 

73.73  I  73.80 

LG8  ;  1.79 

10.85  I  10.85 


It  may  be  said,  too,  that  no  one  engaged  in  these  analyses  had  the 
slightest  idea  that  the  two  specimens  were  duplicates.  The  work  has 
been  often  duplicated  in  the  matter  of  single  determinations,  which 
seemed  irregular,  and  with  the  systematic  methods  of  carrying  it  on  it 
is  known  that  the  results  can  be  depended  on.  Our  facilities  are  at 
present  equal  to  the  analyses  of  twelve  wheats  a  day,  and  it  is  ho])ed 
that  specimens  typical  of  several  i)ortions  of  the  country,  such  as  jSrew 
York  and  California,  which  have  not  been  examined,  may  be  obtained 
for  a  continuation  and  extension  of  the  work. 

THE   RESULTS. 

The  results  which  liave  been  obtained  by  the  methods  just  described 
are  presented  in  the  following  tables,  and  for  a  clear  exposition  are 
arranged  by  States.  The  headings  to  the  columns  explain  themselves, 
merely  repeating  that  the  weight  of  100  grains  or  kernels  is  in  grams 
and  milligrams;  that  the  carhhydrates^  which  include  the  sugar,  dex- 
trine, and  starch  of  the  grain,  are  found  by  difference  between  100  per 
cent,  and  the  amount  of  water,  ash,  oil,  and  fiber  determined,  and  that 
the  albumen  or  albuminoids  is  equivalent  to  the  nitrogen  multiplied  by 
the  factor  6.25. 

A  table  of  analyses  which  have  been  made  by  other  investigators  is 
presented,  and  the  results  contained  therein  have  been  distributed 
among  the  several  States  to  which  they  belong,  and  properly  accredited, 
in  order  that  a  complete  list  of  the  wheat  analyses  which  have  been 
made  in  this  country  might  be  collected  in  one  place.  The  special  rail- 
road exhibits  have,  in  addition,  been  arranged  by  themselves. 


ANAI,YSES   OF   WHEATS  EROM  OTHER  SOURCES  THAN  THE   DEPABTMEI.T  OE  AaRICULTHRE. 


Minnesota  No.  1 
Minnesota  No.  2 
Minnesota  No.  3 
tJnmanated. 
Pa  06  +  K2  O 
PaOj+KjO+iN 
PaOs+KaO+jN 
PjOs  +  K-jO+sN, 
Manured 


3538  w  c— — face  p 


20 


AMERICAN    WHEAT    AND    CORN. 


u      -f- 


to 


I         s- 


■*^  ^  ^  X  X  ^ 
S  r-1 1— I  --  --  i— I 


*2  JT   ^"^   »—*  ^  f..^   f— «   ^^  ^^  (— ^      ^^  HH    ^^    »~^   .•.*    "■"•    ".""'    ^"^ 


r-i>— II— (►-*■— I  —  r— '1— ■-^  — 


so  S 

I— I      1—1  '^ 


•naSoi:^!^ 


«  lO  m  ?t  m  m  00         t~         rj.  C<]  t^         t~  ;S  t-  W  X  L^  t~  TT  L-  t>. 


■  1-1  r-l  I<)  T-i  T-H  .-I 


.»o  m  C5  O  O  : 
•a  Tt  JC  C^  CC  : 

I-  cs  ci  '^  ci  ( 


TTOX      xi.->— (»t-ooioxoot~oi<ir^iOwi.-:u-:i.'^L.-r:;2C5 


oirji— it-coc^mcoxtominc-soor^ooc-; 
t~!SL;;Ttiiw^5roicroot:-ir;coxc:octsc;o 


o  ^:  ro  00  M 

:c  c-i  ?j  c;  CO 


?1  r-J  (M  S<I  n  fl  1-1  I— i  I—l  I— I  1— I  1— I  rH  1— I  1— i  1— I  .— i 


IS 


CO 

>1 


•sa^Bjp^qqjBO 


t~  lO  1 


■  ?t  JO 


1  CO  C<1 


CO 

I— i 


W  X  lO 
t^  t-  00 


c<]io-*oroooco»nx-*Ttit>0'*i-*ioc:-H:ot--oon 
ox?-ic;t:ii-(L-;,-iC5S5Ti'C50ior-ooL~:2xx-^Oi-( 

C5cic5t>^C50-*o«oir5co'"irJoirJ?ar-5T*.<j;cQcoc<i'^ir5 


•uo 


in  C5  (M 

o  •*  o 


CiCiC5C;OX5<imM»:<lr-it--i-lrJ<COi-<ini3i-iC:OCOCO 


I     '-^ 


Oq  (M  iM  ?q  M  S<l 


i-Hj-lrHi-li-li-KMINJ^lSOMIOr-ICaiMS^KN-Hi-IWi-fMrHCQ 


•qSY 


I  t~  O  I 


(M  i-i  eg        <M  i-i  1^1  M  ^ 


1  M  r-l  r-i  r-l  n  ?1  1 


o 

O 


•J9;B^ 


;  C5  r; 


00  .-H  ' 


05  (M  CO 
t~  i-l  -t 


C0C0C0C0N(MXXXC~XC:O-JOOi-li-l'-cOOOi 


•euiBJS 
001   JO    "^qSie^Vi 


«o  00  O      •  t^-<*  W        CO 

S^!0      .in  C50        o 
KCOCO     -CON  c<i        ^ 

^            I 

o 

•  xt^oxrHcot-xocomu's^cxssoxo 

•  c--.-it~rTTj>»c:in'^oxi^CMcoc::^r-.-i 

•  (MTt>oC5t^ooo5?QXoc^mr^iut  —  i-'^c- 
'coco'coNco-^cococococ^icos^Hcoco^j?-! 

•t[JiVOlS  JO  JiVQX 


•^oii9!^steuoo 


X  X  X  crs  C5  d      -H 
t^  t>  l:~  t~  t^  t-       X 

X  X  X  X  X  X         X 


X  X  iM 
t-  t^  X 

XXX 


xxxxxxxxxxxt^t-t^c^t^c^t^c^c^c^t-r^x 
xxxxxxxxxxxxxxxxxxxxxxxx 


•joioo 


^2. 


o 


^;^0'2^-^ooocc'5:£ccec~ 


<J>H 


<^>^; 


:<?t>H 


•j3:^niAi  JO  Suuds 


•Sac 


^^cH-l 


ix)  :  c 


r'      m      ^ 


cooccocoooooiooococccroo 


s 

ci 


•—  o 


"3 .« "^  c  > 


St,-  M  "q  ij  I  ::;  c  -  —  <; 

-^    ^»  ^_  .—    ;^   f^    ^^  K^    —    "'    ^   '^ 


5St 


:?q  i^co 


-ti  y. 


occo 

w      7^      ?*      r^      74  _ 


SO 

—  <*  -u 


--=  =^ 


;iii^ 


•joquinn  luiias 


o  o  1-1  X  Ci  o 
1-1  tn  m  » 


CO         W  CO  t~ 

O  1-1  r-  O 


(5!int~=>cooMco->*>inc£i~xooi-i'Nc>i 

XCSOCiOXXXXXXXXXCiCJCiCO 
t~-  l.~  C^  t^  X  I-I  S>1  M  C^  T^  eg  CI  n  M  C-1  ?1  f  1  X 


AMERICAN    WHP:AT    AND    CORN. 


21 


< 


tc 


fct 

C 


^^  ^  *^  ^^  "-^  ^"^  '■^  F~^  ►■^  '"^  "12  "^^  ^^  ^^  ^^  ^™^  ^^  ^^  "^  ^^  ^^ 


c  c  c  c 

r-  —  'v  ^  /~  ^  ^ 

2  >-(  ,— 1  r-i  .— I  h- 1  H 


occocooccc 

t— ll— iHl— li— 1|— iHl— II— IP-^ 


Ph 
O 

P 


iO  -H  5>1  OS  OS  C^l  'M  00 

0Cif3»t^l~5O00>-l 


05WO"OC»;-*(^'*'M 
OS  M  «5  OS  O  I-  IC  t~  O 


»  00  -^  -^  fM  lO  CO  OS  Tt"  ac  c^i 

T-IOOO'MSOOOXCSOOO 


r-I-ll-lr-irHl-lr-ir.4  r-IMr-r-l, 


i  r-i  r-i         (M  rl  M  ?1  i-i  r-i  .-I  ^  C-l  r-i  ri 


1  O  O  IfS  CCJ  f<5  O  OS  «0  Tl  S^l 

iOSCOOO-*<Ol~-^OOC 


!?]  ?1  r-l  i-l  r-(  I— I  S^4  i-l  i 


l.t  X  O  O  u-^  00  lO 

Tj"  r:  c^i  CM  r-  ?:  CO 


— lOS— •>— i"-*©!— irs 


CO  en  cc  irr  oc  ir;  o  ir:  X 
Tf  ir^  OS  M  o  X  X  X  o 


■M  T  o:  1^1  i<i  s  o  o  n 


en  —  •M  -f  • 


Mcc>noocooxxooiftx 
oos(MCsr-:i-iC)05c>ii-ii-if-: 


i-IOOnCS00005i-IOSOi-c 


cocoooxmi^ioso 
lO  o  t-  x  vs  :c  i~  lt;  re 


X  00  en  X  CO  X 

'  en  -^  r-i  -f  o  X 


xoeni<it~-*irt-f  ooort 

<MC0Tj<i-IXX05irir-lOCCO 


(M  iH  >-"  S^l  (M  IM  \ 


--  1-5  j^i  —  r-i  r:  ^1  OS 
-  l^  t-  t~  «r-  t>  l>  O 


t~  t~  t~  l~  C-  t~  D-  t-  t- 


(M  ^n  o  o  (M  en  --  'M  OS .— (  c^i 


en  r-i  en  -J  CO  •M  OS 

t-  t~  I>  t-  C-  I-  «D 


(M  CD  'M  X  o  eo  M  lO  X  irs  -^  00 

C4Xmr-l-rt<O-<J'OOC0T-l-^ 


r-ieniMeotNiMioinTticsocn 


os  X  o  00  CO  X  •-S  i-o  en  ^  o 
■<*  en  o  1— 1 1~  en  -i^  X  X  o  1— I 


X  n-i  X  o  1^5  CO  OS 

-*  C'l  CS  T*>  r-!  i-l  O 


■M  ?l  C^  I— .  CJ  1-1  1-1  1-1   C^  M  rl  ?^  (N  i-i  W  i-i  r-l    (M  S<l  ?J  IM  I^  rj  IM  .-^  1-1  (M  J^I    CQ  CM  ?-!  S^5  S^  (M  rU 


"©oooenoot^ 

i^XTfiOSlOOSCJSOS 


t>inmomicco-^en 

CCrHXOOOefSCO-COO 


ic  u'?  o  o  <=>  ■*  CO 

r-l  O  I-  X  eo  O  CO 


(M  IM  F-i  .-,  CM  W  1-1 


(MiHOi^iosmmxiMiracoco 
CM  1-1  r-1  eo  en  en  (M  s^i  en  (M  o  r-( 


<N<M«MCM(M!M(M(MSMCMM5-4 


io^><:DOiftiir5ooioiomio 
moomuoio->*ixco-<tcoxco 


1  *  iK  s  i.n  o  40  yi  irt 
X  ic  c;  en  in  c- 1~  •<* 


X  o  o  c:  i~  o  •*  X  n 

Ortooo-'^'enenos 


O  IC5  -rt>  lO  l.-^  OC  -*  >0  CO  o  in 

XTtiio-*i-ii^THenc-ii-i(M 


un  lO  m  n.1  OS  cs  o 

OS  O  C.|  CS  'i'  i-l(M 


oo, 


O  X"  '^  O  — ^  OS^  rH-J         0dc:5-^O5i-!cJrHC5NCMCS         t^OO'-JOOOS'N 


oirtirtooooioinisoo 

t^C0rH05-<*iC0C0>0XOi7Ml^ 

T-<— 'ooooososososcics 


=  o:  e-;  i>i  05  X  -^  (M 
o  n  (^  OS  X  ifs  •<»■  X 

OO'tlMOSCOOX 


I  CO  X  Iff  c:  t^  lO  1^1  M 

•  XOSt~t>t>XOL-- 

.  ISr-iOOOCOCO-'J' 


—  oiMouncoxot^xco 

—  xoenmosoocnocs 
xiMcoxor-(t>mi-icMi-- 


en  X  t~  CO  ?^  '^  ■■* 
CM  .-I  m  'i"  r-1  OS  CVS 
O  CM  O  OS  lO  X  X 


■^eflen-*eM-<iienen 


en  M  «  »rt  en  en  eo  eo   cm  en  co  i-i  cm  eo  en  eo  ■<*  ■*  eo   -^  m  ■*  c^  ■*  cm  cm 


oxxiOiHinxcoeniooio  «, 
encMxxoencvioenc^aenin  \ 
c^icoenenenocoos-^oscni-i 

T^  cn  ^  en  ■^  ^  ^  co  co  eo  en  ^ 


CMC<ioso5— lenenen 

ccxt>t^xxxx 
ooxxxxxxx 


x-H'M'MOsosenenen 

t-  X  X  X  t~  t~  X  X  X 

xxxxxooxxx 


r-"!— iCMiMiMc^ioseneneni— ' 
xxxxxxt^xxxx 

ooxxxxxxxxxx 


>— I  — <  IM  "M  •M  en  en 

X  X  X  X  00  X  X 
X  X  X  X  X  X  X 


O:  C^l  CM  C^I  CM  CM  CM  C^l  C^l  Ol  (M  C>1 

XXXXCOOuOOXXXXX 

xxxxxxxxxxxx 


;rr  *-  ;:  o  ^  •: 
.  <s  a:  -1  .  v:  r-i 


O  O  O  O  *i  'C  ~ 


H 


c  o  o  o 


J;  O  O  0^3  O  O  O  O  O  C  O 

M 'Ci  "CO  ®  t;  "^ '^  ns  rS  f^  rQ 


^  h  s  '^    • 


i^<p^>H  :<^ 


z  o  z  z  o 


—  ,    I  r  • 


o  c  o  o  •_2  -^  o 


« 


c  ^ 


w  O  O     rZ  O  Z  Zr~^  z   O^  o  o  o  c 


0^ 


>H  :  :  :ph  :  :tH  : 


a  -^ 
ooc   cooooocco   ,=  2000000000   aoo-rsoo 

"'^'^     ^'^'^'^'r'^'r'^'^     r 'S -^ -a -w r3 -w '^s rs -s -^     >:'^'^  B.^'^.^- 

r' ?- P      .      .ryjr- 


":::  o 


CO 

COO-'© 


o  w,  ta  _  - 

.H  i  •=  9  P  5  '^  "^ 

'*'*  '"^  t2  !r^     -^  rr  52 

I— I  — '  <5  "-<        ^  "  «=! 


i  C-r  2  s  |.2;i; 


o 


:  =s 

•2    •  ce  a 


o  =  -f-i;?! 


—  —  —  X  "—I  "—I 


"goo  o_o  o  o  o  o  o  o  o 


>^ 


-5! 

^  b  o  o  o 


■^  o  o  z;  o  e  o 

-'•  ^^  O  »--<  '^  '*'   '^  ! 


=  .>;PflP5ppifiPPfi 
o 


•.n  ■^  ri  Tt  T}>  -H  c^i  en 
m  en  i.n  i.n  CO  en  en  en 
xxenr;t>xxx 


ost-ienosenirti-ici-f" 
o  X  o  i.n  lO  n-i  c-i  ro 
X  I-  X  en  en  X  X  X 


I-  i^  CO  o  I—  m  r-i  ni  T»<  in  i~ 

XXCOXXXCCT-^rfO 

L^  L~  t-  I-  t-  L~  en  X  X  X  X 


^  en  en  o  '^  c;  en 
OS  OS  CO  t^  CO  en  I- 1 

L~  I-  l~  t^  C~  X  X 


i-ic-iosi-ien-roxoiOr-ix 
rH  .-c  e I  en  1— 1  — 1  ni  ^  .—  fM  ■?!  ni 
xxxxxxxxxxxx 


22 


AMERICAN    WHEAT    AXD    CORN, 


-4-S 


< 


O  o        —  - 

r^  I— 1       ^       — 


•TI3"0X:^TVJ 


o  -X  I-  t^  t^  ts  oc  :s  c^  c:  i-t  u-  X  o  c:  ^  C5      oc  oo      i^       x       c; 


f^ 


•sptonimnqxv' 


;sr:coxxw;mr-oc:x«r:c^ri^n      ict^      x       -.^      rt 


I 


•aaqtj 


1-4--  —  x-^— t  —  •MMo-*c:mt~s:xL'^      ■»t<x      s<i 


5  1 


:;*i— trHi<l         I— <i-H^^i— ii-H^         1— ti-H»— i—ii-Hf— !r-"i— i«-Hi— If— »T— ji-Hi 


I  1— I  r-l         I— I  ■— I         ?J         — 


•sa^'B.ipi^qqjBQ 


„--  r-  t- 


—  o  L*^  r — *•  r — f  ■ 
c^i  ir:  X  c;  -T  —  —  ■ 

r:  :s  o  ^  -^  -^  :£ 
t~  t^  i:~  t~  t~  c^  t~  I 


c--t~t~t^f-c-c~E-^t-t^t~c^c^  —  2;sc~ 


t>  t~      t^ 


ri 


•uo 


(1  i^  i^  N  ?i  ra  ri  I'l  n  r:i  T)      »-i  -1  ?i  ri  ■M  ■-I  CI  Ki  oi  M  ?5  C5 1^1  c^i  ^t  MM      w  ■ 


-J 


•qsY 


CtOO  —  'HOOC^OCS  —  —  CVC;XC50         XCi 


^^!^^(^ll^lc<ll^^(^^-H1-i-^(^lM^-l  —  —  —  M      — r-i      «<j      —      — < 


O   L^   Ut 

x'  X  — 


X  M  CI  "-s  —  —  X  re  -:f-  M  t-  -^  rt  M  u;  X  X       r^  o      o      i'^ 
—  i-Lrtrtcixt-oXwOx-^  —  r:  —  —       wro      •-<      t- 


ooc;x—      — o  =  r:~c:s— 'O  —  — 'O  —  rirscic;      t»i— i      ©      ci      c: 


•SUIBiS 
001    JO     iq:^I9^^ 


^  w  o 

K  r;  X 

tt    .    . 


•^  1.-  ci  ■ 

u-  X  O  1 
L--  Ci  l>  ^ 


rc  ro-*  iMC!5  CO 


s  u^  irt  —  o  ri  r-j  t^  ^  ^  rt  ^  U-;  ?c  i_^  ^  l^       ^  tr       Z 
«  jc  -*  M  M  ci  ?;  -*  H  M  M  ?3  ei  ?i  ■*  r;  -^      ci  ti      r  i 


•qi-i4.ojS  JO  j«32[^ 


X  X 

X  X 


M  ri  71 

XXX 
XXX 


■M  M 
X  X 
X  X 


X  X  I 

X  X  : 


XXXXXXXXXXXXXXXXX    t^CO    X    l^    t^ 
XXXXXXXXXXXXXXXOt/X    XX    X    X    X 


■^fon3:jeisuoo 


c  :  c   ■  c  ■   ■ 


-.0    .     .  — ^ 


c2;^i:!^c:;3  .  :  :  .S> 


I— I         HH 


< 


•aopo 


s' 


S?§s 


;4<  \--^,<:^<;^?^ 


•J9:jaLi5L  JO  Saudg 


^ 


i< 


c 


■c -cc -C 'C -c -s      ;5' 


o       =  c       = 


,  —  ■^      ti  - 
—  -  -■ '"  -    ■■~- ~  Z  ^ 


;  fc- 


5  =  ='Z^ 


2'—  - 
C  S  5 


—        _    "SJ   ."^ 


^     ^ 


■^  5     M  li 


•.nqtunn  ituaD^ 


x  X  X  X  X  X  X  X  X  r;       x  x  x  x  ~  x  x  x  x  x  x  x  x  x  x  x  x  x       x 


.VMKKICAX    WHEAT    AND    CORN. 


28 


< 

o 
a 


•—•  HM  ^-(  1—^  ^-«  U-»  ^H  ^^  ^^  1-^  i"^  ,     ^  I     J   |j  ^     i  L7.  ^^  .     ^  ta-H  ^^  ^^  ^^  ^H  ^^  ^^  *^  f^  ►^  ^^  ""^ 


OC50«0©N»-H©r^OiCt>r><OOOCOOOincOOMOOOrtfflW«OMONOO»OOOCOCOC5i-ieJt~'tiCl'-<2JTt'COOO>-IO 

Tixo5cc^-oooocr^o(x,c3t>i-((M03r~oi~C5t~t^ooc5S5c;oo50ot:^C5oacr^t-«ojo»c;i>t-oc^iot:~OT»'C5X)t--05 


x-J-JO'-HOoccc5^-^oco^--oolnL'^oooo■-+eOl-^»oou^C5uot:^o^5  0c^-lftl.'^o^50Mco©l2ooooofoooooco 
^^'  ^  ^  .J  j^'  r.;  r.4  ,-;  .^  ■^i  ,-.■  ,-5  o  CO  -^  i^i  i-H  r<^  •-'  >-<  o  r."  1-!  ci  c^i  ci  T^i  e>i  >—  i-i  '^i  I"!  >-< '-'  o 

I— ii-HiMi— (r.|tHT— l>-HrH.-HrHi— (T-li-nTHrHi— lT-lr.(i— (l-lrHl-Hi— 11-Hj-H'— lr-lr-i~r™>— c?— If— II— irHi— (.— I— (i-^l— IrHi— It— (t— IrH 


O  O  CO 
CI  X  -< 

>n 

X 

C5 

X 
X 

X 

X  o  o 

^  ■»  ^ 

s 

?:)  X  o  o  lO 
c-i  t-  cr;  — .  :a 

I— 1  ^- 

IM 

^^ 

" 

?1 

1-4 

'"' 

rH 

'-^ 

Ol 

•■^ 

"-^ 

^-  i-i 

i—i 

»— 1 

Ot^t-CSCOCSCIi-ll-t^OtOX-^TtOCS 


r-  iM  CI  T-1  M  CI  CI  C5  CI  1-1  CI  d  1 


1  CI  CI  CI  — 


Til— ©C005W»«-*Tj<.-IO«COt-'MOMOOS-'tT>>C3-T)<CO-*050005050t^C5XOOOlftOir5lOOOmO©lft>niOi'-lO 
-XO>ni-~COU'5t-t~t-t-OOC~COI— OOt^t— OOCOt>l— Ot-OTt't-COt'lCt-OS  t-ikO  OOI>©05»»XOCCt>'^C<l©t~«0J0 


X  X  1."  CI  t-  X  X  i.t  r^  c;  -^  o  re  .— I  M  i-i  lO  CI  X  C3  ©  C5  ^  C5  c;  X  r:  ■— I  o  ^  ift  >— 1 1~  I—  m  o  I-';  o  o  i-t  i--;  i^  ©  o  o  o  o  ©  s  o  o 
—  0'M©orec--^i.ioc5©i>ciOi— iinr-i-»>cirocjter-(©©T}<cc©©xcit^i~CJCoot-t-wC?cii.'^i-HOr:c5-»"^;'^o 

cic^©©©f6©i-icflcia>©ci'— r.<"©©'-<cir-ici©>-5i-J.-!©©ro©©c4MC>©c5c>s;c^ 


«cx-^.-iiOthc;ici-o»oco©cic;ci©« 
©mx  —  rcroocirccix— io©©©ci 

r-it-05©mC5dC!T-lOC;©OXTfOO 


©©•.OOOOtO«>»tOO©:C:C©©©©©tC!tOO©©CO©-OOOOtO©?0©C5C5C:©©S:C5©OOC^05C5C5C50C3 
l~  t~.  1^  t—  t—  t-  t-  I—  t-  t—  I-  l>  t^  l~  c^  t—  t~  I—  t-  t—  I—  t~  t-  t^  l>  l~  l>  I-  I—  t—  h-  t~  ■-  I—  I  -  I-  I—  t~  I^  l^  t~  t>  l~  t~  t~  1—  t~  t:~  t—  t-  t^ 

XXXXXXXXXXXXXXXXXXXXXXXJCXXXXXXXCC  CO'X  xxxxxxxjlxxxxxxxxx 


:  :• 

Soft  .... 
Medium. 

Hard  ... 
...do... 
...do  .... 
JFcdium 

Medium. 

Hard  ... 
...do  .... 
. .  do  .... 
...do  .... 

Medium. 
. .  do  ... . 

Soft  .... 
.   .do  ... 

Medium. 

Soft  .... 

.......... 

White  .. 
...do... 

Red... 

AVhite.- 

Eed  .... 

White  .. 

Yellow  . 

Red  .... 

Yellow  . 

Amber  . 

Yellow.. 

Red 

...do  .... 
. .  do  ... . 

White.. 

Yellow. . 

AV^hite'.. 

'•      ; 

:;:;::;;::::::::::: 

--3_5-ccc  =  occooecocccooocccecscccocccsccccocccoccco 


O  rt  »     '  Z 


rt  a 

—   o 


ir  :S  » 


a  uZ'^  ,^ 


_  to 
5  iC 


S  .-  £-  »: 

-  z.  ■  n  2 

_:   •    •?    "^   •   ;    •-    •    •c"c;x..-^    .'.;:;y 7i  i:  i^  c    .:.->,;:    ,  g.*-  2  ie '~  i  •-  i:  --    ■  S  a 

■-"""'  3i-*.S'— ^  s'-i  i;'Hi-(  s  c;  ?  ^-  c-i  -(-r^H^i— ii-i(— i-H— cK-iS^-  c  j;  -  i„  -  r'  -  -.i—  s^  -  n  =  -  ~  i  -  -' 


a 

o 

X  »t;  a 
.^  "  I  r 


<'--.'%r'r-lX^i-S?-ir-i^X-;-''7:^r^r<;  —  i-.-J-s 


ro  -*"  o  :£  t~  X  o  ©  .—  ci  r-:  -*•  i.-  ©  t-  X  C5 
71  ci  CI  ci  CI  ci  ci  re  r-;  r-:  c:  ~  r^  C-:  r:  re  M 


24 


AMERICAN    WHEAT    AND    CORN. 


I    ;ii 


S 


-e  o 


o  o  o 


5; 


pi 

« 

<1 

c 
-(J 
s 


p 


o 

<1 


-OOOOOOOOOOOOO   J=o      oo 

tppppppppp.pppp   tp    gpp 


O  S  u-^  O  -T  iM  O  C^5  -*  "  CI  ; 
o  c:  -X  u:  -T  o  c;  o  L^  j;  o  . 


•aaSoji^T^ 


;rtr-lr-li-(         r-iIvl^^lC^i-lC^JlOa 


CI  1-1  r^  I—  :m  ' 


M  i-H  r^  CI  1— I  CI  1— I         rl  CI 


OCilCCiCl^CiwOOTtwOTtO 


5  c^  I— 1  o  o 

I— i-<i>Trccii— i-«l'drc 

CSi-i^CSi-IOr^C^OCQWMl.'JrH 

0-* 

fc  r^M  re 

p^^^rt      ^      _„_„____      ___      __________      __      ^^„^ 

•*^  iO  o  oc  u-^ 
■^  c:  o  CI  r: 

CC   r-'   C^   .— 1   t^  -^  ■•*   lO 

cii=wt-CJ->*ccca 

oo^t^cioociTraocoi-incit- 

en  CO 

00  00 

«  C~0^.- 
0  CO  O  O 

•jaqt^ 


5  1-1C3  C5  CJ 


1-li-ii-i-iCJKlCQCJ         rHi-l!-iC1ClC1>-i»-(i-ICQWClC]<N         .-li-(         CflClCJ^i 


•sa^BJpitiqiBQ 


t-  kC  C5  Tl-  m  lO  CJ  CO 
00  u-I  00  T}<  c-  0>  CJ  CI 


-!foot-Or-it~ooir:t^'-Ht-i-(Cio 
c-it-co-^t-occ~C5L::t>oo.-Hc-co 


OClCa-*»C5ClO>-IC5O-H00C0 


•uo 


Ts  c:  'C  in  CO 
J_  ce  oi  -!*>  i-i 

f»^  rH  I-?  c5  ci 
"-I 


00O'^l.'5OTfC:;SOCl»C~C5O 

oocci-(C:oc:ooi— irioooca 


C5dcicjt-icJCJcjcic^Mrtr-ica 


•fl^T 


,  O  O  X  t~ 


1-1  I-H  CI  1-i 


ocscfltcoocr^oo 

■^t^L-t~t>C~O00 


o  lA  o  ■*  00  o  m  CI  o  o  o  CI  ci  ifi 

i-iooooocci-iXi:oc;C50c:t-cs 


I-^  I-l  r-l  r-.  r-l  .— .  C5  1-1 


(N^ll— IClC^tMl— lr-(i-(i-(r-lr-!I-l^; 


O  M  t~  Lt 

UO  c;  S5  c; 


C3  .-I         i-i  r-i  T-i  1— 


■J8;e^ 


■•c  i^  iC  ir^  o 

«  u-;  C5  o  CJ 

^  r-;  o  o  1-5 

r     1— i  1— i  »— 1  1— t 


ir;-cc  o  ^  00  ;s  'T  00 


OO-^ClCl-fOOOO-^^OOO 

^^~cji— '0;dc5.-iXco«ocjo 


OOOCJOOCS^ 


t~c:oc500s;  —  — -r-ooooo 


CJ   i-l   r-l   O 


1        So  O  i-l  t-  cs 
!       ~  o  o  t^  LI 

OOT  JO  ^qstaji  '    E^^-^-co 


•snTBJS 


omir'Tjicocimc^ 

»O-^D~-5}'C0i35O 

CS-^OCJi— ILTlCClO 


^•*— I'^CJOO-Tj'OOOC^i-lt^r^O 

ooicrttorto-»»ciwcoocj 
coc]i.':t--^i— (C4-*incoi>'t~a;c5 


.-I  la 


;  CC  CO  CO  CO  CO  CC  CO 


cococococidcccacflcocacococo 


CI  C5  t~  CC 

CO  o  re  CI 

l~  —  O  X 


•q^_U.OJS  JO  JB8i  ; 


05  S5  CI  Cl    M  CO  CO 

tr- t^  X  X   XXX- — --^r^^r 

X  X  X  X    X  00  X  ^5^^^' 


1-1  CI  CI  CO  CO  ?0  CO 


:.x 


CI  CI 
X  X 
X  X 


C5  CI  C5 

XXX: 

00  X  X  : 


•ilonajsisuoo 


E:S     :;:::;=::;=:•: 

.2  '.S    ^ .S  '^  '.2  -^  • 

SxS    K  ;  .  ice  ;Scc^c2S  .;^ 


j:  O       2  C  O  C 


CC( 


fe      ■   !-^ 


•joioo 


•J9:).uiA^  JO  Stiudg  see 


o 
O 


c   =_coooo_oo   seooocoooooooo   s-- 


^  =  5;^:>s^^> 


1^ 


^K^^ 


•jQqnmu  ivuDg 


Oi-l-^O        OI^XOtOOL~OS        lftlft»0'»*>M>ftOJ.-i?.1-«J<mxO        xo 

mi.~i(o<r3      xcocO'-i'-i-i  —  1— I       ot^t^TCi-iit-Oi-i  —  •— I'-'r-ico      es— ■ 

COrOt^t^         CJXXSJClCiCiCl         Xt^C^XXXt~C50S5CiC5CiX         t~x 


AMERICAN    WHEAT    AND    CORN. 


.) 


be 

o 


to 

o 


:   O   C  O  C  C  O  O 

■^1  *^  '*^  /^  /"v  -^  ^\ 

( >— (  H  I— (  h- 1  i-i  H  I— ( 


*"    C    -J    '^ 

<1P 


;  O  c  O  O  O  o 


rrOOOOCCOOO 
—  i— (I— i>-(i-Hi— ih- 1>— |i— II— I 


jHQfippppp,;:;; 

a, 

P 


■  -^  O  05  O  ira  UT  !M 

■  L~  r-  c5  05  CO  00  ce 


— iiM(Ni-li-li-ii-liH 


S5tS0033'MO»OOS5'M'»*>CO         ■>i'C5X>»COCOO-*<i-l'» 


C5 1~  o  00  w  00  r^  oc  ci  -f  -t  m  —I  ?i  ?!  -♦•  rD  CO  00 

c:OMi-it-r-trii-ioc-iMrct-oo-fc;^oo 


ir-li-d-HtHi-IWi-l        .-(iHiHrHr-(r-(i-ltHi-li-(        rHWC^C<lT-IW<Mevl<M<MN<Nr-lff>)Cv|ff^r-lN»-l 


o  lO  00  fc  »n  i«  in  00 
oOf-cT)'T»<cainir5c*s 

osciO'TXooooiorsMOO 

t~mir5-^fOr-IOt~r-i-«tlOlO 

iftooiftccooinooco 
oociincioiooioowt- 

COlOlOOfClOaOlOO=)OOCO  =  Of-50000CO 
Tj<05r5«;OOr-'OOOOl^OOCOC)0'^D- 

Ot^COoMIMrt-^rH 

—  rHOe^—  ^^.-1  —  —  -^O 

OfHOINi-IOfHOOi-c 

CI  CJ  '^  (W  .-1  CC  -*  CO  CI  -*  ■*  -*<  O  CI  CI  O  CI  M  1-4 

^OC3»He3<MO(ri 
C-:!M0000C50CO00 

wcoooa5r^a3(Mooc5oot~if5 

t>lOlM-Vlf5C^t~WS^00C~00 

O«00l~-Ot~O<DOO 

OC500lO-^0050C]^CiOl0  05COC5C1-H^ 
CIOJOC100DrHO>C10rHC10i-t©OC505t- 

•M  M  (M  ^  .-H  l-H  r^  -H 

^  .-(  CI  1^1  (M  CI  C)  CI  C)  i-H  i-H  T-l 

ClrHT-(ClT-<i— idr-iCOd 

d  rH  CI  CI  CJ  T-c  d  i-H  C-l  CI  CI  CI  CI  CI  CI  CI  r-i  r-H  rt 

- 1  00  M  e-i  O  t»  O  O 

lOt»o--t-'oc^!5^^C5lOc^r-l 

O^OOi-HU-ICllft^OOOSWO 

t^  in  C5  00  05  to  CI  ro  t-  lO 

OOt-li-lr-ldO'-Ht-OOi-l 

«  -*  C5  ift  CO  re  oo  t-  CO  lO  oj  lO  c<3  >n  00  -f  CI  ift  uo 

-CI-Hi-iO0C--i«>cr5Ttimt~l0t-03t~Tj>C0C5t- 

M  r^  c: -M  M  — -H  ~5 

c;  in  ci  CI  CI  00  M  ci  o  o  o  -# 
O  I-  t-  t>  t>  t>  t-  c~  t-  c-  t~  t- 

— 1  —  C10C1-^0'-<0^ 

t^  t>  c^  t-  t-  c~  t-  c-  t-  t- 

O-HO©C0-MC5O'HOOC5CIOO0iO00CI 
t>  t-  t^  t>  t~  t-  <o  l^  t>  t-  I—  <»  t-  I-  t-  O  t-  '.O  I- 

~^r-l00>^O0Ci-( 

t~-jooccioorooci«>t^m 

■<*'r-iCICi5COrHCI00Tl<CCCt5CO 

0500CiOOO©03i-'00 

OStO-rtilOOCJCOtDCOClCICOOCOCO-tOCOSOJ 
COOOii-IOOCOOC5t~05t:^aO-<ti'*<OOCOOlftCl 

71?aC»rH(N(M'-((M 

^(M(N!M(MM(M-H(Nffa(NC<J 

r-lCq(Ni-ICQi-IWir-IC1t-i 

CCllMrHe<lWt-lr-(rHr-(r-ltHl-<C5WC1dCJi-lC^ 

O  ^  l^  O  T}>  O  O  00 

lOr-HOO— i^C5C5C1O0000 
L.OC50CC:OC5=>OOCIC50CX 

Cl-rt<00^t^00T-IOOO 
t-  00  t-  in  -)-  l.T  ;S  t-  -^  1--5 

CI  CO  00  T^  3  -b  C-:  «0  CI  CI  00  CI  O  ^  'O  CI  C5  CI  00 
C5:0i-ICCC0C5Tji00t>inw!L-CCt~L-O:0OlO 

tHiHi— 1— ■CI'-HCIi— ICIi— IrHl-H 

ri-^^oooT^oo 

(MaoOrJ-XOOMiCOOOtC-l 

ireKscio^^-^-^csTfcoT^ 

oot:^o«;e~oct~ocico 

icc~«coirtcocjr-cot~ 

■*ococcoir:coco-*oc5  0oo-*ooor-iioTj< 

COt^CICOlOlCCOClCIOCOOCIOOOOCOOCl 

Oi-HOOOi-ii-iCJ 

^«  I— «  f-H  —  f— 1  r-l  r-l 

Ml--OOOCSC500C50'-<C505 

^rtr-l-<l-IOClCl»-<^ 

O05C:C!C3C5C5OOO05OOOOXr-IC]05 
m                                               tH*— IfHt-irHrHr-lT— (rH 

—  cjo-*casoino>        •ooioc.  t-owMiMO 

i.-:c5-^ca-^rHTj<c5        ■osin-*coot-ooc5Ti' 

-HrtOMCIrHincO                OTj<CC0000T*>..-5-^rC 

■<tc^05lft-^ln^oorHlr>      cDrcoocoo5r~OrHoooT*<50oci--iooo    • 

tiM-forooi^Oiocm      ©cdocioccoccoio-hcc-^cicocimo    • 
•>*r5COC5fO'*'C5MOOC;       o«oi--occoC5-*»CDcot>rHi~oir:>r;rit~     ■ 

.~:r5«c<5Mc-5?5M         'COcrjcorcMrscccoco 

MfOCOMCOMCIOOCICl         ClCICICICICOCIClCIClClM-rfCICIJOCOrS      • 

e—  e«-  e»«  r«>.  ro. 


00OC5C33m350S03MetSCC 

^L^  t-t~c~i-r^t~r~oooooo 

,X)ooocwcca)oooc»X)00 


•  ee-  ^»«  e<»-  CN»' 


CO  CO  CO  CI 
-00  00  00  00 
,00  00  00  oo 


"5     "S"^         ■rT,'^-'^  3'^'^'^'^'r'r'r'^'r'^'^ 


ccS  .'cc  :;^ 


o 

53   S 


§  :    § 


S2S 


:  a 


S  :|. 


be 


SW  ;:gtt 


s  c  o  o 


3  .   <0     . 

ci  •  C    • 

o  '  c:    • 

?  '^  ■ 

r]  «  +-    • 

.-S  ■  S« 

w  "—    C3 


ci  ^5  ■*  in  »  r~  00 

0  0=000© 

©  O  ©  O  O  ©  05 


C0COt~CO©©r-IM00COlft        in«Ot~00ffl©ri.ciC<S'»*« 

i«iftmo©;sor-roco      cococorocOHj'-s<-.^T*<-.*< 

l>t^l^t~t~-t— c~t^oooo        ©©©©©©©©©© 


©rHcicO'*mcoi-oo©©rH(Meu'r»<©cDic© 
CI  CI  CI  CI  CI  CI  CI  CI  CI  CI  CO  CO  CO  re  CO  —  ei  ci  -h 

©©©©©©©©©©©©©©©xooxco 


2G 


AMERICAX    WHEAT    AND    CORX 


>: 


r. 

5: 

■ 

c:                          ~                                                      _  .-^  ^  _________  r-i -^  I        '                _ 

•naSoa^tx 

■i~~ 

xxc~c;i=Tir-:x  —  ^c;xc~  —  m!r;^ttt~>--t^o-^xxt:~i--x-*rrr-:T5-?i  = 

X  —  ocir-.  ocr-.xcisit urorti-i-rCiriu-o  —  -^x  —  on— i-s-^i-^MOC: 

^.- 

^  M  n  —  _  jj  _  _-  n  _^  —  75  n  n  n  M  n  ^  n  n  r-i  ri  ri  -<  r-i  n  j-i  ?«  n  n  ?a  c-i  M  !— 

.»;  u-:)  m 

^~?2^^i?/2S'-'^'~'i?~?J*"S?5r'i^*^i2"i;"'-~?2SSr2'"='-~SS2 

•spTOnrnmqxY 

2  r^  :>j  ^  ""  :-i  ri  H  n  ri  -  rt"  ?!  -  ^t•  -^"  t;: 

-j:  re'  un  ri  -=:  u-:  -i  n:"  i.-"  _-'  rt  n  -^ 

r^u-i 

— ■ 

L-;  — ■  ri  -^ 

'-S 

■jaqij 

•ki'Mt-n~S"r^'%;~~"2~'-~iJ'v* 

r:S?§20-  =  S§i^H2E 

O  u^ 

X 

L-;  X  t^  l£ 

~^ 

_ _________  S^j 

1— ! 

•sa^BjplqqjTjQ 

■Sc^o2;xc;Ki;t-xc^n?:c^i;=i5> 
'■^  ci  ^ci  X  'A  d:  ci  r-i  7-i  ^  d  ^  oi  ci  d  d 

X  =>■  t-^  oi  d  x'  c;  c=  X  n  -:  -;  si 

T2  X 

S 

X  r:  t^  X 
x"  oi  oi  m' 

•no 

-.^  s^  ?4  i^  rt  "  oi  n  cvj  jg  ci  r-^  j-i  c<i  n  i^i  N  n  ri  N  n  i^  c<i  ri  n  n  ?i  oi  ^i  ri  ri  n 

o  r^  t^  --T  c~ 

m  c;  Ci  re  -^ 

oi  oi  -^  oi  oi 

•qsY 


■Sxr:-rfC~C5-*t^Xir;-~'C;t-ir;ociC5XO'-i--05-*t^r:r^^xcir:r^OJi-':rtu';L--- 
.oic;c::=^-oir;_^c^oi»»nxt-C5C:o<-irr:c;o»r-i_iois;oir;w»r:r:oxxoi 

■>^  oi  i-*  oi  oi  oi  oi  re'  oi  oi  oi  oj  oi  •—  oi  T-i  i-^  oi  oi  oi  --<  oi  oi  oi  oi  oi  r-;  oi  oi  oi  oi  oi  oi  oi  -^  --!  oi 


M9JB^Vi. 


oic~r:~-*L*t_r^i;L~--Lr;xxr:i.~  —  r-:o)C;t~x-:*^:c  -^t-t-t^o)  —  1 
t:~oir;o;t~^i^-*;smc;t^t~L.~~L.';L.~7i-ri-~-^'^oixx  —  o— 'utoc;' 


< 
< 


GOT   JO   ;qgx8^ 


OI  rs 

23    ' 

'5S  =  —  — tc-^'X-ii'SJt-'^^m^sinoaci'^-^-^PirtciL.'it^- 


< 


•m  wnir;  to  ifj  t  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

4+.ll.uaj3  JU  atSd^  ooxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


•iioaajstsnoQ 


^   ^ 


—  X  —    .  :y:    .  S  y: 


_^    ._X«5_y:_    .X 


X 


•joioo 


>  ^  :»-    •  ^    •  >  u 


t>^ 


«>^';  "if^^^f^^ 


==?-<;?-! 


<;p^>^<;?:5 


•J3jtn.iv  .10  SaudQ 


iacs 


c;  u~  :o  t~  X  S5  o  ^- 


;?;  Z  ;25  2; /^ ;?;  z  - ; 


=  -'"^O 


X^ 


'^  =  ?  »:  =  ~ 


•jaqnina  iBuacj 


03— •oir;-<*'i.';:r;t~xc!0,-ioire-*i-';ot~-xsso  —  oirt-ri~:cc~3ocso  —  C3XO 
—  oi  01  OI  71  oi  OI  oi  oi  OI  OI  re  re  re  r-:  re  re  w  re  re  re  -s-  -»•  ->"  -f  -r  -f  •*  -f  T  -r  'C  1-  X  X  o 
t^  c~  t~  i~  t~  r-  t~  t—  t^  t^  t~  c~  t~  t~  t-  t^  t^  t^  t^  i~  i_  t~  r^  t^  t^  i>  t^  t-  t~  r~  t^  t-  c^  i~  t^  r- 


AMERICAN    WHEAT    AND    CORN. 


27 


be 

o 

o 
a 


zzcczoooo 
^  —  —  —  I— '»— 1^1— ll—i 


•  s  -  o  o  o 
o       o 

M    P 


;    O    O    O 


ri  00  oj  »  e>  t^  i?t  o  c» 


«D  t^  C'S  CO  -^  re  'M  CO  CO  m 


I  i-l  S^l  i-H  M  J^I  i-i  i-l  i-H  r-(  >-l  1 


roi-coiftcooomioo 
i"  ;r  ■^  c^  -r  •— 1  i-o  CO  o 

-f  CO  c^i  ■>!  i>i  Tj<  1-i  T)<  c<i 


ocoooTtoaoirtoot- 
lO  o  i-o  ^^  c^i  »c  o  -Tf  'rr  Tj* 


OO0000050000C0C005 


C  t^  UO  --I  O  »  -H  .— I  t^ 

--  cr  r^  t^  10  cc  CO  CO  c^i 


T  1.0  I-l  I^J  tr  CO  r)<  C^l  Ol 


rilMCaS^KMI^lWMCM 


»-l  M  X  00  >-0  1(0  t~- 

-T  o  X  o  o  ri  1-1 


■^  t^  l^  X  O  •>*'  lO  Tf  l^  o 


I-l(MlMC<lr-HMWl-l 


lO  o  in  o  o  ©  1.0  o  »o 


i>«ot-»oininooo»o 

C^TJil0ir0Ot>05P-lt>S5 


CO  C5 
CO  o 


— •MW'-lr-U^r-KNKl  i-li-lrHi-'Wr-li-IMr-ei— ( 


=  t~XC5X«XOW 


S;-^'MO-*t^(MXWC5 

oc>inc50c;sioc5(M 


<MOC5t>C5000XC3 


o:cicuot~coococ5 

t>-t-C0t-S^OlC(MO 

t3OC0C0Of-ITt>-^sD 

^^  CO  ^J*  ^^  ^^  ^3^  ''J'  ^^  ^^ 


■  CO  Tj<  i« 
I  lO  -^  ■»*• 
•  C<J  I-l  t^ 


r>i  "M  M  N  (M  n  ri  IN  c^i 

xxxxxocwxx 
xxxxxxooxx 


X,X  X  ?1  W  (M 
t-  t-  l^  X  X  X 

X  X  X  X  xoo 
I-l  rH  I-l  I— I  I-l  tH 


»  to 

X  X 


.  .  .  ;  g  .  .  .  . 

'■  '•  '•  '.BJi   '   '■  '• 

o  o  c  ors  j:  o  o  o 


;^w 


;"::—    O   O   O 


^;§ 


;  c  o  o  o  o  o 

;  ra  rg  r- r^  ,-;  r- 


■ll    ^^-rl      t  Ti  --^  Ti      «  .rH  r-< 


^    c^r 


rSJi 


3  «5, 
■52;  —  '- 


^  *^   —  ^^   ^     '.Ef-ij  0-<     ■?■>•— I'^-i^     '.—        O     *     • 

2  3 

o  ?a 


r  I  -+•  tc  v:  o  ■>!  -t  -o  X 

r:  c;.5r:ooo=;c3 

t~  1--  l^  l~  X  X  X  X  X 


O  -J-  i-O  01  CO  't  «>  X 
r-1  f-i  I-l  t>  t-  I- 

t^  t^  I- 


28 


AMERICAN    WHEAT    AND    CORN. 


5- 


a    f^ 


O 
1^ 


02 

<» 

H 

s: 

< 

s 

S 

f^ 

r«o 

-^ 

f=. 

«S 

o 

(^ 

ro 

>i 

KJ 

r-i 

s: 

^ 

"s> 

fl 


•naiooj^ji}^ 


.  ec  -*  -*  o  C5  o  Li  ij;  cj 


•sptouiainqxY 


gCCOOr-ITt-^CJu-iOfO 
Sc!5Ot-^r0C4s<ir-<rHi-; 

I— lr-(i— li— ii— ii— li— li— II— I 


•Jtaqi^ 


^jL-^i-IOOSr-lXiCQOOO 
§lHS<ie4(NrHrHi-5l-5i-5 


•89'^'BJp^qqj'BO 


•no 


*3"  O  -"l*  ■*  t-  «0  C5  t~  t^  lO 
gCJlMOCMCJOt^CiO 


gt^OTHiHOCr-lOOOr-l 


•qsY 


•ja:^^^ 


001  JO  iqSta^ 


JOOi-imOCOCJi-IOCO 


•i£oa9;^8isaoQ 


•aoioo 


a 


rt  o 


cc 


^.s 


SMS-2    '^-So.-S 


>3 

o 


o 

s 
;z5 


-t^    r-l 


P4 

P. a 


K,X  '.>  '-  '—  "^ '.  '"  :i 


•joqrauu  iTJiaog 


oocoooooo 
ei  c;  r;  — .  C-.  ~  c.  c;  cs 


OS 


^ 


(M  CM  r-l  — I  i-i  ?q  1-1  1^1  !M  ^  Ol 


O  OC  L-  M  o 

X 

00  X  O  M 

O)  7i  o  C^l  — 

I^J 

Tt  ?3  lO  m 

r-i  r~.  r-t  T-l 

t-  -J  ec  •'j'  c^  r^ 
o  t~  00  in  cq  .-1 

«0  -^  ■*  i-i  Ift 

M  TT  CO  ca  s-i 

i-(i-li-(CMC^?QC<i:v3C1C<l(M 

ir:  Tf  t^  ^^  ir:  t~  ,-1 1^  ■>!  ^1  ^ 


oc;i-(C3i-io>-HOVi-ixc; 


1— i^rxrt^oiEwXcii^i^ 
—  i-i  .-;  ^  o  s  o  c:  c>  o  "' 

rHT-H^^T— It— l»— If— I  r-ir- 1 


C5  c^  ic  «  T-i  L^  t^  IK  CO  re  lO 

■Hcoc^iM'tctNcccocococo 


a  :  :  :£  ;  : 

.  S     ■     ■        S  -        _ 

^Oci'-g        o     ■     .^icgo 


><<  :  : 


i> 


o  ;3  s  o 

oe  3  X  X 

ai  a  X  Ti 

<»  >^  S  S 
fc^.  S  >^.  >-. 


.^^ 


9  a 


3   3 
O   O 


ot~oci-rftot^c:smo50 

OXOi-l»r-lXt^»tSX 

<Ni-IS<l(Mr-l(Mr-li-<i-ii-(r-l 

<M«5=>OCCO?CIXC~C<I00 

i-^i— if— (t— I*— IrHrHi— iC^ItHt— 1 

n-  h"  —  -■'  '^  5  ^  ^^  t>  i_  '> 


!  ci 


a   •  = 

.  «  <s  fc 


c:  t~  o  X  o 

C5  O  CO  1-1  t^ 


i-i  c<i  ?a  ra  i-i 


(M  (M_^  ?t  1— 


C5  C5  X  1-:  — 
CO  c;  o  j^i  o 


<M  1-1  c<i  s^  ra 


CO  -<*  05  m  ;3 
(M  1-1  i-i  c:  X 


o  »  ■*  ir:  o 

CO  lo  c;  X  o 


(M  n  rH  W  I^ 


^  OO  to  =: 

iOL-TiCa^ 

ts 

OOiCi  S-.Si 

« 

i-i 

o 

..a. 

« 

ft^  , 

O  CO  X  cs  c: 

O  O  O  M  C5 

^ 

O  CB  t~  X  — 

S 

ja  JV4(M!M(N 

s 

""^ 

.      .      . 

f^ 

s: 

•S'S  o  c  o 

« 

'^  J-'^'T'Tr 

o  c:    ■ 

g«  : 

' 

^ 

:  :  : 

,' 

'^ 

jsss^ 

SO 

"^ 

*^ 

■    • 

1 

«^ 

*     «     * 

l*q 

'•    ', 

•           • 

T 

1      •      • 

c; 

.     •  <r. 

>< 

•    ■  c: 

tc  5  X  2 

«  •:  -  r 

^ 

>. 

hh^h^ 

,-*^     -  — 

s  =i  r  = 

o^s-S 

2  >  >  >^ 

o  »  ;-  i>^ 

CSSi-iMM-tOSCb-XCS 

C5  s:  C5  C-.  s;  c;  r:  ~.  cr:  c;  C5 


Oi-(5^ 

^ 

•* 

CI 

ri  n 

ri 

71 

tH 

c.  c: 

AMERICAN    WHEAT    AND    CORN. 


29 


X  r-  oc  c)  ■*  ■^  ic  r-(  M  i»i 

— <  CI  ri  o  CI  cj  ro  t~  o  o 


ri  CI  CI  ci  CI  ci  ci  i-i  CI  CI 


I 


I 


OOOlOOOOOOCOO 
O  i-<  so  «0  0>  O  I-  O  13  O 

ro  •^  M  CI  -^  "*  •>*  c5  ci  ci 

ctcjsci'-'csoooseo 

00  I-I  Ol  CI  O  i-H  CI  O  i-H  o 

i-H  CI  I—  CI  CI  CI  CI  C4  CJ  M 


£; 

OO  t>  «5  lO  05  lO  M  1ft  00 

;d  CO-*  o  i~  ift  [^  cs  t~ 

^050'-<oo<ricaoo 
t-  to  l~  l>  t>  1-  CO  t--  t^  t^ 

X 

0CO5t^a:t:^00->»>-«i'00 

■^<  C<5  50  CI  CI  CC  CI  O  «0  O 
Ct-^oct^iO;oi:~oot>t- 


O»tC-*OClO00-»fO 
1-  »  CI  CI  O  CC  O  CJ  o  o 


C:0O00C50OOO 


l-CSr-IOOCTi'OOCOtH 
r^0M3>0.— in-<*'C1tO 

S5-^«5tO«Ot>— 't>!5  0 

ricicicicicirc-^cici 


-Jr.   '.K^   :m2Hm   ;S 


00 

Li'     CC 


.'  S  -"^ 


05 


X   05 


03 


5  I 


o  --  o 


^  S  rt  +J  X 


s  c  i:^ 
^  "^  « 


=  3  S  5  = 
X  -,  ^  5  S 


m  CS  t^  30  ! 
CI  CI  CI  CI  _  .  . 

Ci  c:  IT-,  s;  C5  ^ 


■to 


OS 


^ 


■*ox<a-ocoo-^i-ioo 
i>  t^  «5  c;  t~  o  oi  I-  t^  00 


moo<n«ooioooe<s 

C0CIOWOir50500C0t> 


Oi-HOCIi-tOr-IOOi-M 


di-li-cCli-Hi-Hdr-ICOCl 


t~lOOSOOO>«OCIMt-iO 
OOl-Hi-l-lCIOJrHl^OOr-l 

I-C  —  MOCJ^OrtOrH 

t-  1^  l>  t>  t~  t>  t>  t>  J>  t- 

oot^'^.-iciro^ocirs 
o:ooc;oooo05i-ioo 

r-(CICIr-(Cli-IC4i-lClrH 


C<lTj<OOT»<t>00— 'OOO 

t~oot^io->i<mot~?oift 


00t^OJDt-0Ct^OC5%0 

iftt--c»cou'^<rccit-iOt~ 


.Hi— Ir-lr-li— lC1CICJi-li— I 


Tjiciosifti-iiftinorHto 

c^co-*C3coot~03ooin 

"^COCSOSCO-^CSCCOOOS 

er5coccc<ico«c4focJci 


a 

_.^  o  o    .--  o 


ccScoW^ 


© 


oo2 


f-"  m  '-' 
CB   ®   C      . 


C5  O  -H  CI  CO  -^ 

r?  -+  -!•  -f  -^  -^ 

C5  C5  C:  C5  S-.  O 


30  AMERICAN    WHEAT    AND    CORN. 

ATERAaES. 

From  the  data  coutained  in  the  previous  tables,  excluding  the  incom- 
plete analyses  of  Kedzie  and  I^o^'es,  a  table  of  averages  has  been  calcu- 
lated, which  includes — 

1.  The  average  composition  of  the  wheats  of  America. 

2.  The  average  composition  of  the  wheats  of  the  Atlantic  and  Gult 
States  from  Canada  to  Alabama,  inclusive. 

3.  The  average  composition  of  the  wheat  of  the  Middle  West  limited 
by  the  Mississippi  River. 

4.  The  average  composition  of  the  wheats  of  the  West  beyond  the 
Mississippi,  including  Texas,  Colorado,  Kansas,  Missouri,  and  Minne- 
sota. 

5.  The  average  composition  of  the  wheats  of  the  Pacific  slope,  un- 
fortunately only  represented  by  eight  samples  from  Oregon. 

6.  The  average  composition  of  the  wheats  grown  in  each  of  the 
States  where  as  many  as  six  si)ecimens  have  been  analyzed. 
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The  qaestion  arises  at  ouce  as  to  whether  the  average  American 
wheat  can  compare  with  that  produced  in  foreign  countries.  The  anal- 
yses of  foreign  wheats  have  been  collected  and  averaged  by  several 
continental  investigators,  and  their  results  furnish  us  with  a  means  for 
making  the  comparison. 

AVERAGE   COMPOSITIOX   OF   FOREIGX  WHEAT.S. 


Locality. 


Russian 

Germau  — 
Continental 

Do 

Do 

World 

Do 


Authority. 


Laskowsky 

Wolff 

Peligot 

Millon 

;  Keiset 

■  Konig , 

Xiihn 


Xo.  of 
analyses. 


24 


14 

16 

20 

200 


Water. 


Fer  cent. 
11.49 
14.40 
14.00 
13.82 
14.43 
13.56 
14.30 


Ash. 


Per  cent. 


70 
60 
57 
99 

79 
70 


i 
Locality.                                          Authority.  , 

i 

Oil. 

Carbhy- 
drates. 

Fiber. 

1 

Russian '  Lasliowsky 

G-erman i  Wolff  

Per  cent. 
1.57 
1.50 
L20 
1.74 

Per  cent. 

Per  cent. 

66.40 
66.90 
70.13 

a.  oo 

Continental i  Peligot 

Do I  MiUon 

1.70 
1.70 

Do Reiset 

W^orld              Konio"    

1.70 
L60 

70.  58 

67.  87                  2.  6& 

Do Kiihn 

1 

66.  20                  3.  Oa 

Locality. 


Authority. 


Russian 

German 

Continental 

Do 

Do 

World 

Do 


Albumi- 
noids. / 


Laskowskv 
Wolff....:. 

Peligot 

Millon 

Reiset 

Konig 

Kiihn 


Per  cent. 
19.48 
13.00 
14.60 
11.04 
13.00 
12.42 
13.20 


Highest  al-    Lowest  al- 
buminoids, bnminoids. 


Per  cent. 
24.56 


Per  cent. 
10.68 


21.50 
13.81 
17.94 
24.16 
24.10 


10.  ea 

9.92 

10.69 

8.19 

8.20 


At  a  glance  it  is  apparent  that  the  main  failing  of  our  wheats  is  their 
deficiency  in  albuminoids.  In  other  regards  they  seem  to  be  a  degree 
lighter  per  hundred  grains;  they  contain  less  water  and  about  the  same 
ash,  more  oil  and  a  smaller  amount  of  fiber.  The  variation  in  some  of 
the  constituents  is  quite  large  and  should  be  taken  into  consideration 
with  the  averages, 
lowino'  are  the  hio'hest  and  lowest  determinations  made : 


In  the  260  wheats  Avliich  I  have  examined,  the  fol- 


Limits  and  variation  in  the  percentages  of  the  constituents  of  irheats,  and  in  tlie  weight 

of  100  grains. 


Constituents. 


Water 

Ash 

Oil 

Carbhvdrates 

Fiber.' 

Albuminoids 

Weight  of  100  grains grams 


Highest 


Lowest 


percentage.  Ipercentage. 


Variation. 


12.44 
3.  57 
3.93 

78.66 
3.05 

17.15 


7.85 
.80 

1.40 

64.84 

.44 

8.05 


4.59 
2.77 
2.  .53 
1.S.82 
2.  Gl 
9.  10 


Above 

Below 

average. 

aveiage. 

2.02 

2.57 

L82 

.95 

1.76 

.77 

6.68 

7.14 

1.25 

1.36 

5.20 

3.90 

!L'4 


1.  S:?ii 


4.  094 


2.  286 


1.  808 
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The  extremes  here  given  are  due  in  no  case,  with  the  exception,  per- 
haps, of  the  lowest  water,  to  errors  in  analysis.  All  the  deterniiiiations 
on  which  tlie  table  is  based  hav^e  been  repeated  in  duplicate  and  veri- 
fied, and  the  figures,  without  doubt,  exhibit  abotit  the  extremes  which 
one  may  expect  to  find  in  an^^  equal  number  of  wheats. 

Ash,  oil,  and  albuminoids  have  the  most  striking  variations,  and  it 
will  be  observed  that  thej^  never  will  fall  as  far  below  the  average  in  amount 
as  at  times  they  rise  above  it.  In  proportion  to  their  importance  and 
amount,  the  extent  of  variation  of  the. albuminoids  forms  the  most  re- 
markable feature  of  the  w^heat  grain.  In  our  wheats,  however,  it  is  not 
so  great  as  has  been  found  in  those  of  other  countries,  as  may  be  seen 
in  the  following  table  : 


Maxima  and  niiuima   of  albuminoids,  percentage  of  nitrogen,  and 

of  wheat. 

weight 

of  100 
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Locality. 

Authority. 
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s 
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Alhuminoids. 
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1^ 
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a 

'a 

6 

<a 

a 

a 
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'3 

25 
20 
]4 

North  German 

South  German 

Scotch  

Egypt 

Australian 

Algerian 

Spaui-sh 

Kussian 

Do 

England 

A"on  Bihra 

....do 

...  do  

2.20 
2.13 
2.07 
1.46 
1.60 
2.20 
2.30 
2.45 
3.13 
2.20 
2.20 
2.08 
L88 
2.23 
2.04 

1.98 
2.11 

13.76 

13.28 
12.95 
9.10 
9.98 
13.75 
14.35 
15.31 
19.48 
13.76 
13.75 
13.00 
11.75 
13.97 
12.78 

12.35 
13.20 

Pr  cent. 
18.25 
17.81 
14.  63 
9.94 
9.98 
15.50 
24.13 
21.70 
24.16 
15.50 

Pr  cent. 

9.80 

9.68 

11.06 

8.75 

9.94 

11.25 

11.  25 

10.44 

10.68 

11.25 

Grams. 
4.270 
4.473 
4.679 

Grains. 
7.450 
7.000 
5.200 

Grams. 
3.  200 
2.875 
3.850 

"i 

do 

? 

....do  

do 

....do  

13 
q 

5.540 
4.278 
3.950 

6.  525 
5.]  25 
5.350 

4.  600 
3.  850 

7 
24 

...do  

Laskowsky 

Lawes  <fcGilhert 
'  Ma  ver 

1.  800 

Germany 

Do 

Continental 

Do  

Do  

Average,    excluding 

Russia 

Average  of  -world 

Wolflf 

Millon 

Teligot 

, 

15 

12.63 
21.50 
n.90 

2L37 
24.10 

9.88 

9.90 

10.68 

7.61 
8.20 
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?0 

Eeiset 
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Konig 

Kiihn 

While  among  our  wheats  the  highest  percentage  of  albuminoids  was 
found  to  be  17.15  in  a  wheat  from  Minnesota,  Eussian  grain  has  been 
analyzed  by  Laskowsky  which  contained  24.56  i)er  cent.,  twenty-four 
different  specimens  averaging  19.48  i^er  cent.,  the  lowest  having  10.68 
l)er  cent,  of  albuminoids.  The  range  is  by  these  analyses  largely  ex- 
tended, and  if  the  wheats  of  all  countries  are  taken  into  consideration  it 
rises  to  19.23  per  cent.,  and  the  great  susceptibility  of  wbeat  in  this  direc- 
tion is  made  manifest.  As  the  albuminoids  are  regarded,  and  probably 
rightly,  as  the  most  valuable  part  of  the  grain  when  properly  elab- 
orated, the  effect  of  environment  on  this  constituent  will  be  one  of  the 
most  important  considerations  in  the  study  of  the  American  grain, 
after  its  comparison  with  the  foreign  article  has  been  completed  in  re- 
gard to  the  less  important  constituents.  It  is  difficult  to  say  for  what 
reason 'our  wheats  contain  so  much  less  water  than  is  given  in  the  for- 
eign averages  quoted.  We  have  never  seen  a  sample  which  contained  as 
much  even  as  the  average  of  Wolff'  for  German  wheat,  and  are  aware 
w  c 3 
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of  only  one  analysis  made  in  this  country,  and  that  by  Jordan  of  a 
Pennsylvania  vrheat  grovrn  by  liimself,  which  exceeded  13  per  cent.  At 
times  it  seemed  that  it  might  be  due  to  a  drying  out  of  the  small  speci- 
mens which  were  furnished  us,  and  again  to  method  of  preparation  for 
analysis,  but  neither  explanation  has  been  found  to  be  correct,  and  it 
must  be  considered  as  some  iuhereiit  ])eculiarity  of  our  wheats  which  is 
due  perhaps  to  our  hotter  and  drier  summer  weather.  When  we  come  to 
consider  the  wheats  of  the  different  sections  of  the  country  it  will  be  seen 
that  the  variation  due  to  locality  is  imperceptible,  but  this  again  may  be 
owing  to  the  manner  of  i^reservation  and  preparation  of  the  sami^les  in 
our  laboratory. 

In  oil  our  averages  are  hardly  comparable  as  the  larger  amount  found 
may  be  due  to  more  thorough  methods  of  extraction  than  were  em- 
ployed in  the  older  analyses  of  foreign  investigators  before  the  continu- 
ous percolation  apparatus  was  brought  into  use. 

In  ash  the  averages  are  quite  alike,  but  it  will  be  seen  that  in  some 
portions  of  the  United  States,  on  new  and  rich  soil,  this  constituent  is 
much  increased. 

The  amount  of  fiber  present  in  our  wheats  is  decidedly  smaller  as 
was  found  in  a  previous  investigation  to  be  the  case  in  a  large  number 
of  grasses  when  compared  with  continental  varieties.  A  decrease  in 
the  albuminoids  seems  to  be  often  accompanied  by  a  decrease  in  fiber. 
It  was  found  to  be  so  in  oat  straw  and  grain  by  Beseler  and  Maercker 
in  an  investigation  of  that  plant  which  they  have  recently  published* 
How  large  an  effect  the  changes  in  the  small  amount  of  fiber  present  in 
the  grain  may  have  on  its  milling  properties  it  is  not  possible  to  say, 
but  it  is  not  probable  that  it  is  directly  proportional  to  the  percentage. 

The  average  weight  of  one  hundred  grains  is  considerably  smaller  in 
this  countrv  than  abroad,  but  allowance  must  be  made  for  the  averages 
which  I  have  collected  for  foreign  countries,  as  they  are  comparatively 
few  in  number  and  perhaps  from  selected  samples,  while  the  averages 
for  our  ow.i  wheat  include  all  sizes  grown  under  all  conditions.  The 
importance  of  this  determination  cannot  be  too  strongly  insisted  upon 
as  the  confusion  which  may  arise  from  mere  chemical  analyses  without 
some  knowledge  of  the  pliysical  properties  of  the  grain  will  be  shown 
in  some  analyses  given  in  a  later  portion  of  this  paper. 

As  has  been  shown,  our  average  American  wheat  does  not  equal  the 
average  foreign  wheat  in  albuminoids,  except  those  from  Egypt  and 
Australia,  but  the  averages  for  these  localities  are  derived  from  too  few 
data  to  be  depended  on.  In  studying  the  wheats  of  this  country,  how- 
ever, according  to  the  different  portions  of  it  from  which  they  come,  it 
becomes  apparent  that  the  averages  for  these  localities  differ  from  the 
general  average  of  the  whole  country  in  a  marked  degree.  The  aver- 
ages which  were  described  for  the  Atlantic  and  Gulf  States,  for  the 
Middle  West,  and  for  the  West,  and  for  the  Pacific  Coast,  show  that 
in  the  East  our  wheat  is  the  poorest  in  the  laud,  falling  below  the  gen- 
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eral  average  in  albuminoids  and  asb,  and  in  the  size  of  the  grain.  A 
regular  gradation  of  improvement  from  East  to  West,  however,  is  found 
in  examining  the  other  averages,  until  the  Pacifie  coast  is  rea(;hed,  where 
there  is  a  most  remarkable  falling  otf  in  everything  but  the  size  of  the 
grain.  It  is  in  the  country  between  the  Mississii)i)i  and  the  mountains 
that  the  best  grain  is  produced.  It  has  a  higher  average  ash  and  a 
larger  average  amount  of  oil  and  albuminoids  than  that  of  any  other 
part  of  the  country,  and  it  will  be  noticed  tliat  the  highest  extremes  for 
ash,  oil,  albuminoids,  and  for  weight  of  100  grains  are  iilso  found  in  this 
region.  The  Middle  West,  represented  b^^  Michigan,  Kentucky,  and 
Tennessee,  holds  an  intermediate  position  between  this  district  and  that 
on  the  Atlantic  coast.  The  latter  shows  plainly  that  its  soils  have  be- 
come more  or  less  worn  out,  the  Middle  West  that  it  is  losing  its  fertil- 
ity, and  the  far  West  the  fact  that  it  contains  those  stores  of  plant  food, 
and  nitrogen  especially,  wiiich  make  a  rich  grain  of  wheat.  AVhj^  noth- 
ing better  has  been  done  in  the  waj^  of  production  than  a  percentage  of 
albuminoids  as  high  as  17.15  is  difdcult  to  say,  but  the  conditions 
undoubtedly  do  not  equal  those  to  be  found  in  Russia. 

The  regular  increase  in  the  size  or  rather  weight  of  100  grains  from 
the  xVtlantic  to  the  Pacific  is  undoubtedly  due  to  the  greater  amount  of 
plant  food  sui)i)lied  as  we  go  westward;  but  we  are  again  surrounded 
with  difficulties  when,  the  weight  remaining  large,  an  attemx^t  is  made 
to  explain  the  great  falling  olf  in  nitrogen  in  the  Pacific  coast  wheats. 
It  merely  makes  more  prominent  the  peculiar  susceptibility  of  this  grain 
to  its  surroundings,  and  the  fact  that  the  largest  grain  and  crops  can  be 
produced  where  there  is  an  inability  to  assimilate  nitrogen  or  a  lack  of 
nitrogen  to  be  assimilated.  The  wheats  of  California  have  not  yet  been 
examined,  but  from  what  it  has  been  possible  to  learn  we  understand  that 
they  are  as  fair  in  appearance  as  those  of  Oregon,  but  of  poor  milling 
qualities,  which  would  point  to  a  low  percentage  of  albuminoids. 

In  1878  a  number  of  spring  wheats  were  analyzed  at  the  Department, 
and  it  was  found  that  they  contained  much  more  nitrogen  than  ordinary 
winter  varieties  grown  under  the  same  conditions,  with  the  excei^tion 
of  the  spring  wheats  from  Oregon.  There  they  had  been  unable,  even 
as  spring  wheat,  to  assimilate  an  average  amount  of  nitrogen.  The 
analyses  are  quoted: 


Locality. 


Albumiuoids  in — 


Winter   i    Spring- 
wheat.    1    vrlieat. 


Fer  cent.  Per  cent. 

Canada 9. 45      

Canada 9. 89  14. 70 

New  York | 15.  40 

XfW  York 1 14.  00 

Ohio 1       11.  59      

Oregon 8. 40  8. 14 

Oregon 9. 45  9. 80 


These  figures,  together  with  other  analyses  of  Oregon  wheats,  seem 
to  warrant  the  conclusion  that  it  is  a  peculiarity  of  Oregon  and  proba- 
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bly  California  wheat  to  contain  a  comparatively  low  amount  of  albumi- 
noids, although  the  grain  is  large  and  handsome. 

The  other  States,  considered  individually,  appear  to  vary  very  much 
as  wheat  producers,  even  in  relation  to  their  own  sections  j  that  is  to 
say,  no  one  of  the  sections  of  the  country  which  I  have  selected  pro- 
duces wheats  of  similar  composition  in  its  several  states.  The  Atlantic 
States  are  more  nearly  uniform  in  this  respect.  Virginia  apparently 
produces  the  finest  wheat,  but  it  must  be  said  in  explanation  that  the 
eleven  samples  from  this  State  were  not  of  such  a  nature,  as  may  be 
seen  from  their  description,  as  to  represent  its  average  production.  It 
is  a  fact,  however,  that  the  Maryland  and  Virginia  wheats  bring  a  some- 
what higher  price  in  the  Baltimore  markets  than  any  from  other  sec- 
tions of  the  country.  The  samples  from  North  Carolina  are  the  lowest 
in  percentage  of  albuminoids,  but  they  w^ere  all  fine-looking  grain,  and 
of  larger  average  size  than  any  I  have  seen  from  the  East.  The  varia- 
tion in  the  averages  is  not  large,  nor  does  it  furnish  us  with  any  evi- 
dence that  latitude  has  any  effect  ux)on  the  composition  of  the  grain. 
The  middle  portion  of  the  section  produces  a  slightly  better  wheat,  in 
fact  is  more  of  a  wheat-growing  country,  and  with  the  rational  method 
of  cultivation  and  fertilization  which  are  rapidly  becoming  known  and 
pnt  in  i)ractice  it  will  undoubtedly  improve  its  average. 

The  middle,  west,  or  central  portion  of  our  country  is  represented  by 
averages  for  Michigan,  Kentucky,  and  Tennessee,  among  which  Ken- 
tucky easily  holds  the  supremacy,  if  the  eight  wheats  from  various  parts 
of  the  State  actually  furnish  an  average  to  be  depended  on.  The  sam- 
ples from  both  Kentucky  and  Tennessee  were  mostly  collected  by  the 
Louisville  and  Nashville  Eailroad,  and  were  no  doubt  as  good  as  could 
be  found;  but  since  no  wheat  among  twenty-two  has  fallen  below  10  per 
cent,  of  albuminoids,  the  States  may  be  regarded  as  producing  a  good 
grain  for  this  country  which  in  one  State  averages  13.15  and  in  the 
other  12.51  per  cent,  of  albuminoids. 

After  crossing  the  Mississippi  the  averages  show  that  in  Missouri  and 
Kansas  wheats  are  deficient  in  nitrogen,  while  Texas  produces  a  grain 
rich  in  nitrogen  but  injured  by  too  small  weight  per  hundred.  Minne- 
sota has  a  much  larger  grain,  not  quite  as  well  supplied  with  nitrogen. 
It  is  Colorado  which  leads  our  country  in  the  production  of  a  large  grain, 
containing  a  large  amount  of  albuminoids.  This  State  shows  wbat  the 
possibilities  are  of  raising  a  perfect  wheat,  and  the  conditions  which  must 
be  taken  into  consideration.  Perhaps  Texas,  with  the  same  care,  would 
I>roduce  as  fine  a  wheat,  and  the  same  may  be  said  of  Minnesota.  The 
conditions,  in  addition  to  soil  and  climate,  which  have  been  observed  in 
Colorado,  and  some  of  which  are  certainly  too  much  neglected  else- 
where, are  careful  selections  of  the  seed  as  to  quality',  sources,  and 
avoidance  of  contamination  and  reversion,  careful  cultivation,  irrigation 
where  necessary,  and,  most  of  all,  close  observation.  These  conditions 
have  been  strictly  attended  to  in  the  case  of  the  Colorado  wheats.  The 
same  care  would  have  undoubtedly  improved  the  wheat  in  other  locali- 
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ties.    Ill  Texas,  for  iustance,  the  seed  has  probably  been  of  poorer  q  iiality , 
the  cultivation  less  careful,  and  the  necessary  water  sujiply  lacking-. 

The  Avheats  from  Colorado  which  have  been  analyzed  were  from  the 
experimental  fiirm  of  the  Colorado  Agricultural  College,  at  Fort  Col- 
lins, on  the  Cach6  la  Poudre  River,  where  the  soil  is  alluvial,  containing 
plent}' of  lime  from  the  neighboring  cretaceous  shales.  They  were  grown 
under  the  direction  of  Prof.  A.  E.  Blount,  who  has  done  much  in  the 
])ast  few  years  to  improve  the  varieties  of  wheat  which  have  come  into 
his  hands  by  careful  selection,  hybridization,  and  continuous  culti- 
vation on  the  rich  soils  of  Colorado.  Of  his  experiments  and  their  re- 
sults in  1881  he  says,  alluding  to  the  wheats  which  were  analyzed  : 

These  hybrids  (see  analyses  of  Colorado  wheats)  are  but  two  years  old,  and  hence 
have  not  become  fixed.  I  crossed  them  in  order  to  make  the  offspring  better  in 
quality  and  quantity  for  both  farmer  and  miller.  The  objects  attained  by  crossing 
"wheats,  or  hybridization,  as  it  is  improperly  called,  are  manifold.  It  improves  the 
plant  in  various  ways.  It  makes  it  inore  vigorous,  less  liable  to  the  attacks  of  veg- 
etable parasites ;  the  straw  is  stiffer,  better  glazed  and  more  healthy,  the  leaves  b*etter 
feeders  as  Avell  as  the  roots;  the  glumes  are  more  compact  and  better  filled;  the  heads 
longer,  and  fertilization  takes  place  more  surely  and  successfully.  Secondly,  it  im- 
proves the  grain  ;  makes  it  more  plump,  heavier,  harder  ;  consequently  better  suited 
to  milling  purposes;  the  bran  in  made  thinner,  more  free  from  fluff  and  cellulose,  the 
two  obstacles  which  interfere  so  materially  with  milling ;  the  grain  is  entirely  trans- 
formed, being  made  to  contain  more  or  less  gluten,  starch,  and  other  elements  that 
make  good  flour. 

The  whole  operation  is  very  similar  to  breeding  stock.  The  experimenter  must 
thoroughly  understand  the  entire  vegetable  and  physiological  structure  of  both  wheats 
before  he  can  make  a  cross  with  improvement  on  either  parent. 

WHEATS  feom:  COLOKADO. 
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Color Amber 

Hardness Hard 


Eed..    Eed..    Eed. 


Soft..   Hard. 


Weight  of  100  grains 

Specific  gravity 1.  397 

Fresh  ghiten 42.  22 

Dry  gluten 14.  44 


O      . 


OB  C^ 


in 

(M 


"A    . 

ot 

H 

^^ 

IB  3 
CO 


I      .i: 


O 


Yellow 
Hard 


I 


4.824  15.137    j j     4.657 

1.331  '  1.308    ' I     1.255 


32.24    52.  P2     34.16 
11.38    11.19     11.88 


32.22     36.96     35.22  I  28.31     '  23.80 
10.  74     12. 14     11.  74  ;  10.  64     t     9.  22 


Total  nitrogen 


Moisture 

Ash 

Fat 

Sugar,  Sec 

Dextrine,  «S:c 

Starcli,  &c  . . . .   

Alhuiuiuoid,'*,  sohibloin  80%  alcohol 
Albuiniuoids,  insoluble  in  80%  al- 
cohol   1 

Crude  liber 


2.20 

9.72 

2.28 
2.16 
4.12 
2.  22 
OLIO 
4.30 

9.60 
1.32 


1.  96  I  1.  88     I  2. 18         2.  07  '     1. 99  !     1.  96  !     2. 02 


10.07 
1.93 
2.68 
2.  92 
2!  46 

66.12 
3.18 


'  9.53 
2.04 
2.54 
3.38 
1.90 

67.24 
4.26 


9.93 
2.07 
3  93 
4.20 
9.00 
53.  66 
.80 


9.  06     7.  49     12.  82 
1.  .57     1.62     '  1.59 


9.74 
2.19 
1.58 
.3.32 
1.49 
67.  23 
3.  57 

9.37 
1.60 


10.45 
2.54 
2.19 
3.44 
2.68 

64.47 
3.28 

9.10 
1.79 


10.57 
3.57 
2.32 
3.64 
2.66 

63.32 
3.71 

8.54 
1.67 


9.47 
2.18 
2.40 
4.  22 
3!  08 
64.68 
5.05 

7.57 
1.55 


1.93 

9.66 
2.35 
2.00 
3.06 
2.10 
67.67 
4.26 

7.80 
1.10 


100.00    100.00    100. 00    100. 00    100.00    100.00    100.00      100.00    100.00 


Total  nitrogen  X  6.25 13.75       12.25   11.75     13.62       12.94     12.44     12. 25     12. 62 


12.06 
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WHEATS  FROM  COLORADO— Continued. 
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Color 

Hardness 

Weight  of  100  grains 

Specific  gravity 

Fresh  gluten 

Dry  gluten 

Total  nitrogen 

t 

Moisture 

Ash 

Fat 

Sugar,  &c 

Dextrine,  &c 

Starcb,  &c 

Albuminoids,  soluble  in  80%  alcohol 
Albuminoids,  insoluble  in  80%  al- 
cohol   

Crude  fiber 

Total  nitrogen  X  6.25 


Yellowj  Tellowi  Red... 

Hard     I  Soft... 

4.  702 


Amber   Yellow  Yellow  Red. 


M 


a 

o 


in 

CO 


1.242 

2.5.06 
9.49 

1.88 

10.55 
2.24 
2.43 
3.28 
1.82 
36.83 
3.83 


Hard..   Hard.. 
5,  506  ;     5. 100 
1.  ,305  '     1.306 


2.43 

3.28 

1.82 

66.83 

92 
10 


42.21 
14.33 

2.21 

9.91 

2.60 
1.89 
3.46 
2.20 
64.61 
4.20 

9.61 
1.52 


33.59 

12.10 

1.96 

9.75 

2.57 
2.42 
4.96 
2.80 
63.  55 
1.97 

10.28 
1.70 


25.23 

8.91 

1.79 

9.78 
1.85 
2.23 
3.30 
1.92 
68.  28 
3.01 

8.18 
1.45 


I 


Hard.. 
5.536 
1.330 


35. 15       35.  36 
11.  93     I  12.  07 


2.18 

10.58 
2.70 
2.15 
2.86 
2.32 

64.36 
3.53 

10.29 
1.32 


ilOO.  00     I  100.00      100.00    100.00      100.00 


11.75 


13.  81       12.  25  I  11. 19       13.  62 


2.27 

9.93 
1.99 
2.32 
2.84 
1.80 
6.5.  39 
4.34 

9.84 
1.55 


Soft... 

4.131 

1.311 

32.41 
12. 13 

2.32 


55 
99 
62 

70 
20 


63.96 
3.81 

10.68 
1.49 


100.  00     100.  00 
14.18     j  14.49 


Red... 

Soft... 

5.906 

1.310 

3.5.  01 
12.34 

2.35 

9.51 
2.08 
2.96 
2.86 
2.58 
63.53 
3.19 

11.50 
1.79 


100.  00 
14.69 


. 

.^ 

t-' 

hib. 

Fife 

o 

& 

6 

3 
6 

Oiegon  C 

Sonora. 

Imperial 

1 

3 

3} 

Pringle'a 

«5 

738. 

C5 

740. 

.—I 

742. 

743. 

Color 

Yellow 

Red... 

Yellow 

Yellow 

Yellow 

Red... 

Yellow 

Medm 

Hardness 

Med'm 

Soft... 

Soft... 

Soft... 

Hard.- 

Soft... 

Med'm 

Hard.. 

Weight  of  100  grains 

5.214 

5.368 

4.434 

4.739 

4.147 

3.851 

5.145 

4.636 

Specific  crravitv 

1.  301 

1.283 

1.326 

1.344 

1.325 

1.323 

1.304 

1.347 

Fresh  gluten .' 

33.25 

38.33 

28.92 

34.  86 

39.47 

29.52 

34.78 

33.69 

Dry  gluten 

10.90 

14.45 

10.06 

11.80 

14.23 

11.23 

11.83 

12.  01 

Total  nitrogen ^ 

2.16 

2.41 

1.96 

2.27 

2.55 

2.07 

2.10 

2.49 

Moisture 

10.  23 

10.42 

9.59 

10.17 

9.43 

10.24 

9.89 

9.89 

Ash 

2.10 

2.31 

1.91 

2.02 

2.64 

2.17 

2.13 

2.23 

Fat 

2.  .35 

2.79 

2.19 

2.13 

2.31 

2.99 

2.  52 

2.20 

Sugar,  &c 

.3.24 

2.02 

3.10 

3.18 

4.04 

3.52 

3.52 

2.94 

Dextriue,  &c 

1.88 

1.50 

1.50 

3.00 

2.06 

2.40 

2.20 

2.06 

Starch,  Sec 

65.05 

63.42 

67.86 

63.92 

61.95 

64.01 

65.85 

C3.  68 

Albuminoids,  soluble  in  80%  alcolml 

4.01 

4.24 

4.34 

6.51 

5.96 

1.64 

5.25 

3.40 

Albuminoids,  insoluble  in  80%  al- 

cohol   

9.49 

10.82 

7.91 

12.67 

9.98 

11.29 

7.88 

11.85 

Crude  fiber 

1.65 

1.  48 

1.60 

1.40 

1.63 

1.74 

1.70 

1.78 

Total  nitrogen  x  6.25 


100.00      100.00 
13.  50     i  15.  06 


100.00 

I 

'  12.25 


100.  00 
14.18 


100.  00 
15.94 


100.  00 
1  12.93 


100.  00 
13.13 


100.  00 
15.25 
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WHEATS  PKOM  COLOKADO— Coutiuucd. 


Color Yellow  i  Yellow  Amber 

i 

Harduess Soft. . .    Med'm 


"Weight  of  100  grains 4.  565 

Specific  gravity 1.  289 

Fresh  jiluteu 26.  91 

Dry  gliiteu 9.  99 

Total  nitrogen 1.  88 

Moisture 10. 14 

Ash i  1.94 

Fat 2.31 

Sugar.  &c 4. 10 

Dextrine,  <fcc !  2.  30 

Starch,  Sec 65.  86 

-\  Ihnniinoids,  soluble  in  80%  alcohol:  3.  44 

Album iuoids,  insoluble  in  80%  al-  8.  31 

cohol.  i 

Crude  fiber. :  1.  60 


4.072 

1.357 

34.01 
12. 11 

2.18 

9.07 
2.08 
2.11 
2.80 
2.02 
66.68 
4.66 
8.96 

1.62 


Hard. 


4.499 

1.338 

30.14 
10.69 

2.07 

9.17 
2.59 
2.09 
3.12 
2.10 
60.66 
4.19 
8.75 

1.33 


Eed. . . 

Soft... 

4.214 

1.233 

32.44 
11.37 

2.24 


2.18 


H 


a 

es 

cc 

OS 

« 

a 

p 

^^ 

o 

« 

p 

05 


o 


Yellow;  Med'm   Ked.. 

i 
Hard..!  Hard..   Soft... 


9.57 

10.02 

2.13 

2.67 

2.44 

2.65 

4.80 

4.60 

2.00 

2.84 

62.88 

62.09 

4.89 

5.  65 

9.11 

7.97 

5.754 

1.315 

34.32 
13.08 

2.18 


1.51 


5.924 

1.326 

37.54 
13.51 

2.44 

9.91 
2.32 
2.00 
4.28 
3.00 
61.30 
6.48 
8.77 

1.54 


4.373 

1.284 

35.  81 
12.52 

2.24 

9.41 

2.35 
2.  50 
3.68 
2.32 
63.94 
5.69 
8.31 

1.80 


Total  nitrogen  X  6.25. 


100.00     100.00     100.00     100.00 
11.75       13.62       12.94    I  14.00 


100.00     100.00     100.00 


13.62     I  15.25 


14.00 


0) 


Eed... 

Soft... 

5. 193 

1.293 

38.61 
13.83 

2.44 

9.38 
2.53 
2.97 
5.12 
2.04 
61.17 
5.36 
9.89 

1.  .59 


100.  00 
15.15 


An  examination  of  the  tables  of  analyses  will  show  snccesses  and  failures  in  my 
work.  A  success  cannot  always  he  made  in  the  first  trial  or  the  second.  The  experi- 
menter is  compelled  to  cross  and  recross  sometimes  in  order  to  make  a  wheat  that  will 
.suit  both  farmer  and  miller.  Take  Hybrid  No.  18  for  example.  It  is  a  failure  so  far 
as  being  fit  for  the  mill  is  concerned.  Why?  Because  the  percentage  of  gluten,  10.74, 
is  very  much  Icvss  than  that  of  its  mother.  Improved  Fife,  14.23,  and  but  little,  very 
little  higher  than  that  of  its  father,  Australian  Club,  8.  91.  Had  it  been  11.57  or  the 
average  of  both  or  more,  there  might  have  been  a  chance  of  making  it  a  success.  One 
more  trial  (the  third)  will  settle  the  question  whether  or  not  it  is  worthy  to  be  placed 
among  the  standards.  How  far  it  is  a  success  or  failure  for  the  farmer  remains  to  be 
determined. 

Many  wheats  are  splendid  in  the  field  and  of  no  account  in  the  mill  and  vice  versa. 

Please  notice  No.  19  in  the  table.  The  father  wheat,  Improved  Fife,  contains  14.23 
per  cent,  of  gluten;  the  mother,  Oregon  Club,  10.06  per  cent.  ;  average,  12.14  per 
cent. — exactly  the  per  cent,  that  No.  19  contains.  Now  both  these  parent  wheats 
were  good  for  both  farmer  and  miller,  and  I  have  reason  to  conclude  that  this  off- 
spring will  be  better  than  either  parent  when  it  is  fixed.  It  is  now  only  two  years 
old,  and  will  not  become  fixed  or  a  standard  until  next  year. 

The  above  gives  an  idea  of  Professor  Blount's  method  of  working,  and 
tbe  analyses,  which  were  made  in  more  detail  than  usual,  are  repre- 
sented to  show  his  results.  The  parents  of  the  difierent  hj'brids  are 
given  in  the  descriptions  of  the  wheats  under  their  Serial  numbers  in  the 
first  part  of  this  report.     The  first  wheat,  in  all  cases,  is  the  father. 

The  effect  upon  the  yield  of  the  different  varieties  of  a  few  years' 
growth  upon  Colorado  soil  is  very  marked. 
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For  the  samples  of  1881  which  were  analyzed  Professor  Blount  gives 
the  following  data  : 

Tield  from  one  grain  of  different  varieties  of  wheat  introduced  into  Colorado. 


Variety. 


Told  first       Fold  second  j    Fold  third 
year.  year.  \         year. 


440 ! 

76         172  448 

56         128  '         480 

112    1 

480 


Black  Bearded  Centennial ; I  203 

Judkin I 1  320 

Australian  Clnb   i I  416 

White  Fountain 

Kussian 

Touzelle  

German  Fife 

Oregon  Club 

Sonora i  56  110;  448 

Improved  Fife  |  56  126  ,  416 

Lost  Nation 76  96  352 

Clawson 68  136  544 


All  these  wheats  have  been  improved  in  this  remarkable  manner  by 
selection,  cultivation,  and  irrigation. 

The  average  comj)osition  of  the  thirty-three  varieties  grown  in  1881 
is : 

Weight  of  100  grains grams . .         4.  865 

Water per  cent . .  9.  86 

Ash do 2.28 

Oil do.-.-  2.41 

Carbhydrates do 70.  43 

Crude  fiber do 1.57 

Albuminoids do 13.  40 

100.  00 
Mtrogen •        2. 14 

which  is  better  than  the  averages  for  foreign  grain,  with  the  exception 
of  Russia,  but  if  the  six  wheats  from  that  source  are  averaged  by  them- 
selves they  prove  to  be  much  sui)erior  to  the  remaining  varieties. 

Colorado  wlieats  from  Bussian  seed — 1881. 

Weight  of  100  grains grams  -  -         5.  075 

Water per  cent..  9,69 

Ash do 2.  41 

Oil do....  2.44 

Carbhydrates do 69.  49 

Crude  fiber do 1.59 

Albuminoids do 14.  54 

100.  00 
Nitrogen 2.  32 

and  the  same  holds  good  when  all  the  wheats  whose  seed  had  been 
obtained  from  foreign  sources,  except  Australia,  are  averaged. 
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Colorado  wheat  from  foreign  seed — 1881, 


Weight  of  100  grains. 


"rams . 


Water per  cent . 


Asb 
Oil. 


,do... 
.do... 


Carbhy  (Irates do . 

Crude  liber do. 

Albuminoids do . 


Nitrogen 


5. 187 

9.86 
2.32 
2.45 

09,  46 
1.57 

14.  34 

100.  00 

2.29 


The  remaining'  wheats  from  American  seed,  or  seed  which  was  not 


^■received  direct  from  foreign  sonrces  or  which  came  from  Australia,  give 
Ha  correspondingly  low  average,  showing  that  the  tendency  of  foreign 
Fseed  was  to  produce  a  better  grain  than  domestic  seed. 

Average  of  Colwado  wheat  from  domestic  seed. — 1881. 


4.714 


Water per  cent . 

Asli do . . . 

Oil do  .. 

Carbhydrates do . . . 

Crude  fiber do . . . 

Albuminoids do . . . 


Nitrojien , 


9.85 
2.27 
2.38 

70.87 
1.58 

13.05 

100.  00 
2.09 


The  superiority  of  the  crops  from  foreign  seed  is  marked. 

The  analyses  w^hich  have  just  been  discussed  were  of  wheats  of  the 
harvest  in  1881.  In  the  autumn  of  that  year  thirteen  selected  seed 
wheats  were  sent  to  Professor  Blount  by  the  Department,  and  after 
harvest  a  portion  of  the  seed  furnished,  and  of  the  crop,  was  returned 
for  inspection  and  analysis.  To  the  eye  alone  they  had  all  imx)roved  in 
appearance,  and  as  a  whole  their  average  composition  was  ver^^  close  to 
the  average  of  the  domestic  varieties  grown  in  1881,  as  is  seen  by  com- 
parison. 

Average  composition  of  wheats  from  Americaii  seed,  Colorado,  1881  and  1882. 


Nnml)ev  of  analy.sis  

Weight  of  1 00  graius grams . 

Water per  cent . 

Ash do . . . 

Oil do... 

Carbhydrates do . . . 

Crude,  fiber do. .. 

Albuminoids do. . . 


Nitrogen 


1881. 


1882. 


24 

12 

4.714 

4.682 

9.85 

8.80 

2.27 

1.99 

2.39 

2.38 

70.87 

72.08 

1.58 

1.76 

13.04 

13.04 

100.  00 

100.  00 

2.09 

2.09 
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The  albuminoids  are  exactly  the  same  both  years,  showing  that  the 
seasons  which  were  somewhat  different  had  not  had  a  marked  effect  in 
this  direction. 

The  changes  which  took  place  during  one  year's  growth  on  Colorado 
soil  of  these  seed  is  shown  on  a  table  which  has  been  prepared  with  all 
the  analyses  calculated  to  a  common  basis  of  10  per  cent,  of  water. 

COMPARISON  OF  DEPARTMENT  SEED  AND  COLORADO  CROP. 


Variety. 


Water. 


McGehee"s  Eed: 

Department  . .. 

Colorado 

Pinlay : 

Department  . . . 

Colorado 

Champ.  Amber: 

Depai'tment  . . . 

Colorado 

Dallas : 

Department  . . . 

Colorado 

Bennett : 

Department  . . . 

Colorado 

Lemon: 

Department  . . . 

Colorado 

Gold  Medal : 

Department  . . . 

Colorado 

German  Amber : 

Department  . . . 

Colorado 

nice : 

Department  . .. 

Colorado 

Washington  Glass ; 

Department  . .. 

Colorado 

Swamp : 

Department  . . . 

Colorado 

Wysor : 

Department  . . . 

Colorado 


Average  Seed: 
Dei)artment 
Colorado 


Per  cent. 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 


10.00 
10.00 


Ash. 


Gain  for  crop 
Loss 


Per  cent. 

L04 
L80 

L59 
L83 

1.88 
2.16 

2.10 
L85 

2.01 
2.15 

1.87 
2.02 

1.77 
1.78 

1.66 
L77 

2.11 
2.06 

2.02 
L92 

2.04 
2.05 

L54 
2.22 


L80 
L97 

9 
3 


Oil. 


Per  cent. 

2.46 
1.92 


37 
34 


2.19 
2.42 

2.43 
2.46 

2.17 
2.52 

2.46 
2.10 

2.33 
2.24 

2.57 
2.39 

2.28 
2.35 


2.14 
2.16 


2.30 
2.30 


Carbhy- 
drates. 


Fiber. 


Per  cent. 

71.57 
70.85 

i 

73.22  i 
71.60 

73.70  I 
72.  24  j 

71.  54  ! 
69.34  I 

70.77  i 

70.00  , 

68.87  I 

72.01  ! 

74.89 
72.11 

74.01 
71.84 

69.73 
69.70 

72.20  i 
73.16  I 

68.  05  I 
68.89 

72.11 
71.13 


ri.  72 
J1.07 

9 
3 


Per  cent. 

L46 
L76 

1.17 
L72 

L33 
L52 

L61 
L73 

1.35 
2.00 

1.50 
L65 


Albumi- 
noids. 


36 
72 


1.02 
L73 


60 
94 


1.81 
L16 

L79 

1.85 

1.72 
2.09 


L47 
1.74 

11 
1 


Per  cent.  \ 

13.47  ' 
13.67 

11.65  ! 
12.51  , 

10.90 
11.66 

12.32 
14.52 

13.70 
13.33 

15.30 
12.  22 

9.65  i 
12. 15  I 

10.74 
12.  27 

14.28 
13.95 

11.88 
11.39 

16.11 
14.91 

12.49 
12.40 


12.75 
12.92 

6 

6 


Weight, 
of  100 
grains. 


Grams. 


2.811 
4.159 

3.285 
4.125 

3.278 
4.347 

4.  023 
4.610 

3.218 
3.976 

3.417 
4.335 

3.076 
4.374 

2.938 
4.027 

3.586 
4.103 

3.741 
4.450 

3.660 
4.423 

3.796 
4.609 


3.402 
4.299 

12 
0 


The  average  composition  of  the  seed  is,  to  begin  with,  remarkably 
good,  showing,  that  they  were  of  fine  quality,  or  at  least  a  majority  of 
them.  The  average  for  the  crop  shows  a  slight  gain  over  the  seed  iu 
ash,  no  change  in  oil,  a  slight  loss  in  starch,  and  slight  gain  iu  fiber  and 
albuminoids.  The  first  question  that  arises  is:  Why  have  the  albumi- 
noids failed  to  improve  morel  This  is  explained  by  a  study  of  the 
analyses  separately.  It  has  been  shown  that  the  average  amount  of 
albuminoids  found  in  Professor  Blount's  wheats  of  1881  from  domestic 
sources  was  13.04,  and  in  the  analyses  of  the  1882  crops  it  will  be  seen 
that  those  which  were  from  seed  containing  high  amounts  of  albuminoids 
fell  toward  the  average  figure,  while  those  low  iu  albuminoids  had  a 
tendency  to  rise  toward  it ;  that  is  to  say,  six  increased  and  six  decreased 
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their  albuminoids,  tlie  average  agreeing  with  that  of  1881,  which  seems 
to  point  to  the  fact  the  Colorado  soil  has  a  capacity  for  supporting 
a  percentage  of  albuminoids  in  a  wheat  of  about  thirteen,  and  that  if  a 
variety  in  the  seed  has  more  than  this  it  will  tend  to  decrease  to  that 
figure,  and  vice  versa.  For  example  :  A  wheat  having  KJ.ll  per  cent, 
in  the  grain  sown,  contained  only  14.91  per  cent,  in  the  grain  harvested, 
and  one  having  9.65  in  the  seed  increased  to  12.15  per  cent.,  but  of 
course  a  fall  happens  much  more  readily  than  the  reverse.  The  Wash- 
ington Glass  having  only  11.88  per  cent,  of  albuminoids  in  the  seed  failed 
to  imi)rove,  but  this  is  owing  to  an  inherent  dislike  of  this  wheat  where- 
ever  it  grows  to  assimilate  nitrogen,  a  peculiarity  which  ('olorado  could 
not  overcome. 

In  the  other  constituents  the  ash  increased  in  nine  cases  out  of 
twelve,  the  new  soil  furnishing  a  large  supply  of  mineral  food,  the 
oil  in  seven,  and  the  fiber  in  eleven  cases.  The  increase  of  the  latter 
seems  to  be  a  common  accompaniment  of  flourishing  growth.  In  every 
case  the  size  and  general  appearance  was  much  improved,  and,  as  a 
consequence,  the  weight  of  one  hundred  grains  of  the  crop  was  much 
heavier  than  of  the  seed — in  fact,  averaged  over  twenty-six  i)er  cent, 
heavier. 

Of  the  forty-four  wheats  from  Colorado  grown  during  two  years, 
only  one  fell  below  Hi  per  cent,  of  albuminoids,  and  only  six  below  12 
l^er  cent.  Only  two  of  this  number  weighed  less  than  4  grams  per 
hundred  grains.  In  North  Carolina,  on  the  contrary,  twenty-two  of 
whose  wheats  were  analyzed,  only  two  exceeded  12  per  cent,  of  albumi- 
noids, while  the  weight  of  one  hundred  grains  averaged  as  high  as  3.776. 
In  Oregon  another  phase  is  presented,  as  has  been  before  mentioned. 
Out  of  eight  wheats  which  were  analyzed  by  us,  none  contained  more 
than  9.47  per  cent,  of  albuminoids,  or  weighed  less  than  4.253  grams  per 
hundred  grains.  In  Virginia  a  stinted  wheat  was  found,  weighing  only 
1.830  per  hundred  grains,  and  yet  having  14  x^er  cent,  of  albuminoids. 
The  effect  of  locality  is  well  represented  by  these  few  facts,  and  the 
necessity  for  a  determination  of  the  weight  of  one  hundred  grains  is 
apparent  when  a  few  of  these  exceptional  analyses  are  i)rinted  side  by 
side.  From  the  chemical  analyses  alone  we  should  be  misled  as  to  the 
value  of  the  wheats  which  follow: 

Analyses  of  wheals  from  different  States. 


Oregon. 

Colorado. 

North  Carolina. 

Virginia. 

Weight  of  100  grains 

5.745 

5.193 

4.628 

1.830 

Water 

10.68 
2.20 
2.16 

74.91 
1.65 
8.40 

9.38 
2.53 
2.97 

68.38 
1.59 

15.15 

9.30 
1.80 
2.25 
75.42 
1.95 
9.28 

9.45 

Ash 

Oil 

2.45 
2.18 

Carbhydrates 

Fiber 

70.02 
1.90 

Albuminoids 

14.00 

100. 00 

100. 00 

100.  00 

100. 00 

Nitrogen 

1.34 

2.  43 

1.43 

2.24 
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Too  miicli  confidence,  it  is  seen,  cannot  be  placed  on  the  size  and  ap- 
pearance of  a  wheat,  or,  conversely,  on  the  chemical  analysis  alone. 
When  both  these  elements  in  its  constitution  are  favorable,  then  alone 
can  it  be  pronounced  a  good  wheat. 

The  effects  upou  the  composition  of  the  grain  which  we  have  studied 
seem  to  be  largely  dependent  on  the  soil,  seed  and  cultivation  being 
the  same.  A  good  illustration  of  this  is  furnished  by  some  analyses 
which  were  lately  made  of  seed  which  was  sown  in  1882  on  both  corn 
ground  and  fallow  land  on  a  farm  in  Maryland  belonging  to  Judge 
John  M.  Eobinson,  and  of  the  crops  from  the  two  fields. 

Fnltz  wheat,  Queen  Anne  County,  Jfai'ylancl. 


Seed  -w-heat, 
1882. 

Com  ground,  1883. 

FaUow,  1883. 

Weight  of  100  grains ^ 

3.198 

3.685 

3.602 

Water 

Ash 

Oil 

11.06 
1.85 
1.98 

73.43 
1.70 
9.98 

11.34 
1.66 
2.30 

73.18 
1.72 
9.80 

11.38 

1.  DO 

Carbhyclrates 

Fiber' 

Albuminoids  

72.99 
1.39 

10.85 

100.  00 

100.  00 

100.  00 

Nitrogen 

1.60 

1.57 

1.74 

The  better  wheat  season  of  1883  produced  a  heavier  grain  than  1882, 
but  as  the  soil  was  unchanged  in  itself  or  by  unusual  api)lications  of 
fertilizers,  the  albuminoids  increased  onlv  slightlv  on  the  fallow  field. 
The  latter,  as  one  would  expect,  produces  a  grain  richer  in  nitrogen  than 
the  corn  ground,  from  its  accumulated  store  of  nitrogen.  The  fallow 
crop,  too,  was  larger  in  amount  than  that  from  the  corn  ground. 

Further  information  as  to  the  effect  of  soils  upon  wheat  has  been 
sought  by  analyzing  the  seed  distributed  by  the  Department  in  the  last 
two  or  three  years,  and  as  many  samples  of  the  crops  raised  therefrom 
as  could  be  obtained.  The  results  have  already  been  given  for  Colo- 
rado and  proved  of  great  interest.  In  no  other  State  has  there  been 
such  an  extended  interest  taken  in  the  subject,  and  the  specimens  are 
therefore  more  scattered.  The  results  which  have  been  worked  out  ap- 
pear in  the  table. 
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With  the  exception  of  the  small  sized  Black  Sea  wheat  sent  out  in  the 
aiituiiin  of  1883,  they  do  not  sustain  the  reputation  of  foreign  wheats 
derived  from  the  analyses  which  have  been  quoted.  The  results  of  the 
analyses  of  the  crops  of  the  Ked  and  White  Mediterranean  show  that 
although  poor  in  themselves,  the  foreign  wheats  had  a  tendency  to,  and 
in  almost  every  case  did,  increase  their  percentage  of  albumen  wherever 
they  were  grown.  They  often  diminished  in  size,  however.  Tlie  crops 
from  domestic  seed,  on  the  contrary,  never  improved  even  under  circum- 
stances where  tlu^.  foreign  seed  did  so. 

The  irregularity  of  the  way  in  which  the  specimens  were  grown  makes 
any  conclusions  based  upon  their  analyses  unsafe,  and  the  results  are 
inerely  recorded  until  they  can  be  added  to  and  completed.  It  may  be 
said,  however,  that  the  two  lots  of  rice  wheat,  distributed  in  1881  and 
in  1882,  differed  in  a  marked  degree  in  the  amount  of  albuminoids  they 
contained,  and  the  crops  from  them  differed  in  quite  as  marked  a  man- 
ner, being  easily  identified  as  from  one  source  or  the  other  by  the 
albuminoids  which  they  contained.  Such  a  permanent  difference  would 
scarcely  last  any  length  of  time  if  the  soil  were  unable  in  any  case  to 
sustain  the  higher  albuminoids  of  the  1881  seed.  In  Kentucky,  in  two 
cases,  the  high  percentage  was  found  in  two  successive  crops,  but  fell 
off  a  per  cent,  in  the  second  year  more,  and  there  seems  to  be  no  reason 
from  the  analyses  which  we  have  made  to  characterize  a  variety  of  any 
one  name  as  containing  under  all  circumstances  a  higher  percentage  of 
nitrogen  than  another. 

ANALYSES  IN  GREATER  DETAIL. 

In  the  description  of  the  methods  of  analyses  an  account  was  given 
of  a  more  elaborate  proximate  examination  than  we  have  usually  em- 
j)loyed,  and  which  was  followed  in  the  analyses  of  the  Colorado  wheats 
of  1881.  Those  analyses  have  been  already  printed  in  this  form,  and  it 
merely  remains  to  refer  to  certain  others  in  the  annual  report  of  the 
Department  for  1878  and  to  record  in  a  like  manner  several  made  lately, 
which  in  the  large  tables  by  States  are  only  given  in  their  abbreviated 
form. 
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Detailed  analyses  of  wheat. 


Color Eed. 

Consistency ^ Soft. 

Weight  of  100  grains j  3. 458 

Specific  gravity 1.327  i    1.303 


Fresh  gluten... 
Dry  gluten 

Total  nitrogen. 


<D 

S 

s 

Tn. 


29. 12 
10.54 

1.99 


Moisture 11.  01 


1.98 
2.53 
4.04 
2.  40 


Ash 

Fat.  

Sugar,  &c 

Dextrine,  &c 

Starch 63.  90 

Alb.  sol.  in  80  per  cent,  alcohol ;    4. 19 

Alb.  insol.  in  80  per  cent,  alcohol i    8.  25 

Crude  fiber ,    1. 70 


26.12 
9.26 

'  1.90 

10.39 
2.53 


05 
24 
34 


63.  55 

4.44 


44 
02 


19.76 
7.65 

1.46 

10.05 
2.08 
2.45 
3.70 
1.74 

68.57 
4.53 
4  60 
2.28 


Eed. 


Soft.    Med.  h'rd  Med.  h'rd 


3.349 

1.384 

29.83 
9.91 


1.71 

11.22 
1.97 
2.18 
3.12 
2.00 

66.47 
5.66 
5.03 
2.35 


1.68 

10.28 
1.80 
2.28 
3.46 
1.60 

67.80 
3.43 
7.07 
2.28 


Total  :isr.  X  6.25 


1.99 

8.64 
1.99 
2.33 
3.60 
1.68 
66.83 
4.15 
8.29 
2.49 


Color. 


Bed. 


Yellow. 


Consistency Med.  h'rd;    Hard. 


"Weight  of  100  gi-ains. 
Specific  gravity 


Fresh  gluten. 
Dry  gluten... 


Total  nitrogen 


Moisture : 

Ash  

Fat   

Sugar.  Sec 

Dextrine,  &c 

Starch 

Alb.  sol.  in  80  per  cent,  alcohol- . . 
All),  iusol.  in  80  per  cent,  alcohol. 
Crude  fiber 


3.867 

1.373 

28.49 
9.79 

1.82 

9.18 
2.01 
2.35 
3.36 
1.54 
67.61 
3.64 
7.74 
2.57 


Total  N.  X  6.25. 


100.  00 
11.38 


3.860 

1.364 

25.24 
9.16 

1.79 

9.18 
1.91 
2.  IG 
3.70 
1.68 
67.90 
5.17 
6.02 
2.  -28 


Yello'sv.     Amber.   Amber.: Glassy. 


Hard.    Med.  h'rd 
3.475  I        3.583 
1.384  1.352 


28.29 
9.79 

1.76 

8.43 
2.09 
2.23 
3.14 
1.56 
68.83 
4.92 
6.08 


29.58 
9.97 

1.88 

9.45 
1.89 
1.80 
3.12 

1.86 

67.45 

5.30 

6.45 

2.  tJS 


Hard. 

3.492 

1. 364^ 

28.97 
10.03 

1.79 

10.99 
2.22 
2.42 
3!  40 
1.76 

65.73 
4.58 
6.61 
2.29 


100.  00 
11.19 


Hard. 

4.073 

1.413 

26.37 
9.27 

1.71 

10.87 
1.75 
2.04 
3.18 
2.00 

66.  95 
3.97 
6.72 
2.52 


100.  00         100.  00  ,  100.  00  j  100.  00 
11.00    I      11.75       11.19    :     10.69 


[Locality,  &c. :  Xos.  752, 753,  spring  wheat  distributed  by  Department.     Xos.  7.54,  755,  "W.  J.  Beall, 
Lansing,  Mich.     Xos.  756-762,  Missouri  Agricultural  College.     Xo.  763,  Hosford,  Vt.] 

At  preseut  no  attempt  at  interpretatiou  of  these  data  seems  desir- 
able. 
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GLUTEN. 

In  a  large  number  of  the  wheats  which  have  been  analyzed,  determi- 
nations of  gluten  have  been  made  mechanical I3'.  The  results  are  here 
tabulated : 
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Ph 

731 

1.79 

11.20 

25.23 

8.91 

3.5.3 

4.97 

744 

1.88 

11.  73 

26.91 

9.99 

37.1 

5.31 

721 

1.88 

11.  73 

32.  92 

11.19 

34.0 

6.48 

728 

1.88 

11.73 

25.06 

9.49 

37.8 

5.05 

727 

1.93 

12.08 

23.80 

9.22 

38.7 

4.77 

720 

1.96 

12.25 

32.24 

11.38 

35.3 

5.81 

725 

1.96 

12.  25 

35.22 

11.74 

33.3 

6.00 

730 

1.96 

12.  25 

33.59 

12.10 

36.0 

6.17 

738 

1.96 

12.  25 

28.92 

10.06 

34.8 

5.13 

724 

1.99 

12.  43 

36.96 

12.14 

32.8 

6.10 

726 

2.02 

12.  60 

28.31 

10.64 

37.6 

5.  26 

723 

2.07 

12.  95 

32.  22 

10.74 

33.3 

5.19 

741 

2.07 

12.95 

29.52 

11.23 

38.0 

5.41 

746 

2.07 

12.  95 

30.14 

10.69 

35.5 

5.16 

742 

2.16 

13.48 

34.78 

11.83 

34.0 

5.63 

736 

2.16 

13.48 

33.05 

10.90 

33.9 

5.04 

722 

2.18 

13.65- 

34.16 

11.88 

34  8 

5.45 

732 

2.18 

13.65 

35.15 

11.93 

33.9 

5.47 

745 

2.18 

13.  65 

34.01 

12.11 

35.  6 

.5.55 

748 

2.18 

13.  65 

34.  32 

13.08 

38.1 

6.00 

729 

2.21 

13.83 

42.12 

14.33 

34.0 

6.49 

747 

2.24 

14.00 

32.  24 

11.37 

35.3 

5.08 

750 

2.24 

14.00 

35.81 

12.52 

34.9 

5.58 

733 

2.27 

14.18 

35.36 

12.07 

34.1 

.5.31 

739 

2.27 

14.18 

34.86 

11.83 

33.9 

5.19 

734 

2.32 

14.53 

32.41 

12.13 

37.4 

.5.23 

735 

2.35 

14.70 

35.  01 

12.34 

35.2 

5.25 

737 

2.42 

15.  05 

38.33 

14.45 

37.7 

6.00 

743 

2.44 

15.23 

33.69 

12.  06 

35.8 

4.94 

749 

2.44 

15.  23 

37.54 

13.  51 

35.9 

5.54 

751 

2.44 

15.  23 

36.61 

13.  83 

37.8 

5.66 

740 

2.55 

15.93 

39.47 

14.23 

36.0 

5.58 

Average. 

2.14 

13.38 

33.12 

1L74 

35.5 

5.49 

ft 


Wheats  from  Coloraao,  1882. 

Seed  from  Department,  1881. 
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800 
802 
804 
806 
808 

Average. 

HighcvSt 

Lowest . 

785 
787 
789 
791 
793 
795 
797 
799 
801 
i         803 
805 
807 

Average. 

Highest 

;  Lowest  . 

2.18 
1.88 
1.76 
2.02 
2.24 
2.49 
1.57 
1.76 
2.  .32 
1.93 
2.66 
2.02 

2.07 

2.66 

1.5, 

13.65 
11.72 
11.03 
12.60 
14.00 
15.  .58 
9.80 
11.03 
14.53 
12.08 
16.63 
12.  60 

12.94 

16.63 

1L03 

37.05 
24.24 
24.29 
^  23.  48 
34.  35 
46.17 
9.67 
19.88 
38.66 
25.  84 
47.57 
36.35 

30.63 

47.57 
9.67 

14.50 

10.15 

9.27 

9.16 

13.27 

17.19 

3.82 

8.08 

13.99 

9.78 

17.83 

12.83 

11.  66 

17.83 

3.82 

2.02 
1.90 
2.32 
2.18 
1.99 
1.96 
1.99 
2.27 
1.85 
2.38 
2.02 

2.09 

2.38 

L85 

12.60 
11.90 
14.  53 
13.65 
12.43 
12.25 
12.43 
14.18 
11.55 
14.88 
12.60 

13.06 

14.88 

n.55 

32.  74 
28.  62 
33.61 
36.42 
33.58 
32.55 
37.79 
4.5.  26 
26.29 
40.95 
36.90 

34.69 

45.26 

26.29 

12.37 
11.57 
13.16 
13.19 
12.35 
11.86 

"15.' 54' 
10.16 
15.06 
13.18 

12.89 

1,5.54 

10.16 

3538  w  C- 
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"Wheats  from  Nortli  Carolin 

a,  1882. 
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Highest . 

1.99 

12.43 

32.49 

12.38 

Lowest. . 

1.43 

8.93 

12.78 

5.16 

Wheat  from  Oregon. 

"Wheat  from  Virginia. 
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1.37 

8.58 

3.11 

1.24 

780 

2.24 

14.00 

37.41 

14.01 

773 

1.29 

8.05 

16.89 

6.34 

781 

1.62 

10.15 

11.37 

4.39 

774 

1.34 

8.40 

5.04 

2.04 

782 

1.85 

11.55 

26.39 

11.66 

Relation  of  gluten  to  nitrogen,  and  of  dry  to  moist  gluten. 


Dry  gluten  to 
nitrogen. 

Dry  to  moist 
gluten. 

In  Colorado  wheat,  1881 

In  Colorado  wheat,  1882 

1  In  seed  sent  to  Colorado,  1881. 
In  North  Carolina  wheat  . . . 
In  Oregon  wheat 

5.49 
6.12 
5.63 
5.54 
2.41 
5.22 

35.55 
34.56 

38.07 
38.68 
38.20 
39.98 

In  Virginia  wheat 

The  average  gluten  in  the  Colorado  wheats  of  1882  has  improved  over 
that  in  the  seed  furnished  by  the  Department,  although  the  average 
nitrogen  is  alike  in  both.  This  may,  however,  be  due  to  the  fact  that 
manj'^  wheats  after  they  have  been  i)reserved  a  year  do  not  yield  as 
much  gluten  as  when  they  are  fresh.  This  has  been  noticed  in  exami- 
nation of  the  wheats  grown  in  1879,  which  we  have  had  in  hand  this 
year,  and  for  that  reason  determinations  of  gluten  in  these  specimens 
have  been  omitted.  As  an  example  of  the  eft'ect  of  time  upon  the  gluten 
I  have  recently  had  some  duplicate  determinations  made  with  wheats 
which  had  already  been  examined  a  year  ago. 
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Duplicate  determinations  of  gluten  in  wheat  grown  in  1882. 


No. 


752 
753 
754 
756 


Determinations   made   in 
1882. 


Per  cent  of  i  Per  cent,  of 
moist  gluten. ,   dry  gluten. 


29.12 
20.12 
19.76 
23.45 


10.54 
9.26 
7.05 
7.80 


Determinations    made   in 
1883. 


Per  cent,  of 
moist  gluten. 


23.39 

22.61 

.00 

10.70 


Per  cent,  of 
dry  gluten. 


9.51 

9.19 

.00 

4.17 


The  later  determinations  are  seen  to  be  the  lowest,  but  there  is  much 
difference  in  the  way  varieties  act.  No.  753,  for  instance,  loses  but 
slightly,  while  it  was  found  to  be  impossible  by  the  most  careful  manip- 
ulation to  extract  any  gluten  from  No.  754  after  it  had  stood  a  year. 

An  explanation  is  thus  furnished  of  the  fact  that  No.  797  of  the  seed 
wheats  sent  to  Colorado  has  such  an  extremely  low  percentage  of  gluten. 
It  had  been  preserved  more  than  a  year  before  the  gluten  was  deter- 
mined, and  was  a  wheat  which  could  not  resist  the  action  of  time.  Ex- 
aminations of  wheats  at  intervals  in  this  way  will  distinguish  their 
keeping  qualities,  a  matter  of  great  importance.  Among  the  flours 
analyzed  and  described  elsew^here  is  one  which,  from  its  low  percentage 
of  gluten  and  abnormal  relation  to  its  nitrogen  content,  is  shown  to  be 
without  any  ability  to  withstand  the  effects  of  storage  for  a  long  time. 
It  may  safely  be  said  that  if  a  wheat  or  flour  is  found  whose  gluten  falls 
below  four  times  its  nitrogen  it  has  been  injured  by  storage  or  some 
other  injurious  action;  and  from  our  averages  it  is  ajDpareut  that  a  good 
wheat  should  contain  as  much  as  five  and  a  half  times  as  much  gluten 
as  nitrogen. 

The  North  Carolina  wheats  contain  the  same  relative  amounts  of 
nitrogen,  and  of  moist  and  dry  gluten  as  those  from  Colorado,  and  are 
in  no  w^ay  abnormal,  but  they  show  how  low  the  gluten  descends  in  our 
poorer  Eastern  wheats. 

In  the  samples  from  Oregon  and  Yirginia,  on  the  contrary,  the  rela- 
tions are  very  irregular.  Those  from  Oregon  are  all  extremely  low,  and 
only  one  within  the  limit  of  the  necessary  relation  to  the  nitrogen. 
These  wheats  may  have  become  injured,  but  it  is  more  probable  that  it 
is  an  inherent  x)eculiarity  of  the  Oregon  grain,  for,  as  has  been  previously 
shown,  the  wheat  from  that  State,  at  least  as  far  as  it  has  been  examined, 
is  quite  different  from  any  other  wheat  with  which  we  are  acquainted. 

The  specimens  from  Virginia  are  peculiar  in  tbat  No.  780,  the  smallest 
wheat  yet  examined,  weighing  only  1.803  per  100  grains,  is  quite  normal 
in  its  gluten  content,  while  No.  781,  grown  under  slightly  more  advan- 
tageous conditions  directly  beside  it,  is  quite  as  abnormal. 

Something  in  the  method  of  harvesting  or  preservation  of  the  sample 
must  be  the  cause  of  this,  but  the  determinations  would  be  sufficient  to 
show  that  No.  780,  small  as  it  is,  would  be  i)referable  for  bread-making 
to  No.  781. 
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The  crude  gluten,  after  it  has  been  extracted  from  the  wheat,  consists, 
as  is  well  known,  of  the  four  principal  nitrogenous  constituents  of  the 
wheat,  the  fifth,  albumen  or  cerealin,  being  washed  away,  and  in  addi- 
tion there  are  present  numerous  impurities,  including  in  the  dry  sub- 
stance a  small  portion  of  water,  which  can  only  be  removed  at  a  high 
temperature,  some  fat,  starch,  and  fiber.  To  determine  the  relative 
amount  of  these  substances  the  following  analysis  of  an  average  sample 
of  crude  gluten  has  been  made. 

Composition  of  crude  gluten  dried  at  100°  C. 

Water 3.97 

Ash.- 2.90 

Fat 4.97 

Fiber ,. 3.24 

N.  X  6.25 74.19 

Undetermined  non-nitrogenous 10.  73 

100.00 

Only  about  74  per  cent,  of  the  crude  gluten  is  pure,  and  the  remain- 
der impurities  ]  that  is  to  say,  if  the  pure  gluten  is  supposed  to  contain 
16  per  cent,  of  nitrogen.  As  there  were  10.73  per  cent,  of  the  crude 
substance  which  wasneither  water,  ash,  fat,  nor  fiber,  and  it  seemed  im- 
probable that  tliis  could  all  be  starch,  the  question  arose  as  to  whether 
the  pure  gluten  did  not  contain  less  than  16  per  cent,  of  nitrogen.  Eitt- 
hausen  had  suspected  from  his  work  that  variations  in  the  amount  of 
nitrogen  in  the  constituents  of  gluten  Avas  x>ossible,  and  in  order  to  de- 
cide this  point  a  small  amount  of  pure  substance  was  made  from  flour 
and  analyzed  with  the  following  result:  Ash-free  gluten,  dried  at  130° 
0.,  contained  15.91  per  cent,  of  nitrogen.  6.25  then  is,  without  doubt, 
the  proper  factor  to  employ,  and  the  undetermined  10.73  per  cent,  must 
consist  of  impurities.  This  amount  is  larger  than  that  found  by  Eitt- 
hausen,  but  it  seems  to  remain  constant  in  all  cases  with  the  same 
method  of  manipulation,  as  is  shown  by  the  small  variation  in  the  rela- 
tion of  the  crude  gluten  to  the  nitrogen,  and  therefore  does  not  aft'ect 
the  results  as  a  means  of  comparison  of  wheats,  and  judging  of  their 
milling  qualities.  It  must  merely  be  borne  in  mind  that  we  are  dealing 
with  a  crude,  not  a  pure,  gluten. 

The  relation  between  nitrogen  and  gluten  in  wheats  which  we  have 
found  agrees  very  well  with  Eitthausen's  figures,  but  the  amount  is 
lower,  as  we  might  exi)ect  from  the  inferior  amount  of  nitrogen  in  our 
wheats.  He  found  that  the  dry  gluten  averaged  14.38  per  cent,  or  5.64 
times  the  nitrogen,  and  his  analyses  show  that  the  crude  gluten  which 
he  obtained  was  mther  purer  than  ours. 

FLOUR   AND   BREAD. 

The  subject  of  flours  and  the  bread  produced  from  them  has  been  very 
extensively  considered  on  the  continent  of  Europe  and  nowhere  has 
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there  been  more  attention  given  to  it  than  in  Hungary  and  in  Vienna, 
In  the  reports  of  the  United  States  Commissioners  to  the  Vienna  Ex- 
hibition of  1873,  Professor  E.  W.  Horsford  has  given  an  extensive  paper 
upon  the  subject. 

In  considering  the  immediate  causes  of  heavy  and  light  bread,  he  shows 
that  the  ghiten  of  the  flour  is  the  body  whose  tenacity  and  ehisticity 
when  in  the  dough  enables  it  to  hold  the  bubbles  of  gas  Avhich  are 
formed  in  the  process  of  rising,  and  that,  consequently,  a  flour  deficient 
in  gluten  cannot  make  a  light  bread.  The  gluten,  however,  when  present 
in  sufficient  amount,  must  be  in  such  a  physical  condition  as  not  to  be 
injured  and  discolored  by  the  fermentation  which  goes  on  in  the  dough 
through  the  action  of  the  yeast.  The  methods  of  milling  are,  of  course, 
responsible  for  the  condition  in  ^hich  the  gluten  is  left  in  the  flour 
originally,  but  the  length  of  time  and  manner  in  which  the  flour  is 
preserved  have  their  ultimate  effect  upon  it. 

With  a  view  to  a  study  of  the  quality  of  some  of  our  American  flours 
in  common  use  and  the  breads  and  other  products  made  from  them,  the 
following  analyses  have  been  made : 

986-992.  Breads,  rolls,  buns,  and  cakes  from  J.  Seitz  bakery,  Wash- 
ington, D.  C,  purchased  immediately  after  coming  from  the  oven. 

1135-1140.  Flours  used  in  making  the  previous  breads,  &c.,  and  des- 
ignated as  follows: 

1135.  '^ Eagle  Bluff*."     Illinois  spring  wheat. 

113G.  ^'  Eed  Eiver."    Minnesota  spring  wheat. 

1137.  '^Wife's  Delight."    Wisconsin  spring  wheat. 

1138.  ^^ Richmond.  "     Virginia  winter  wheat. 

1139.  ''E.  A.  Schriver."    Maryland  winter  wheat. 

1140.  "Eed  S."     Ohio  winter  wheat. 

1 121-1122.  Flour  and  bread  made  from  it  in  the  family  of  John  Dugan. 
Eeceived  thirty-six  hours  after  coming  from  the  oven. 

1177-1180.  Flour  and  bran,  and  white  and  Graham  bread  made  there- 
from.   Purchased  at  Kraft's  bakery,  Washington,  D.  G. 

1181-2,  1194-1196.  Flours,  bread,  and  biscuits  from  my  own  kitchen 
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BEEADS. 


Dry  substance. 

Ash 

Fat 

Sugars,  &c 

Dextrine 

Starch 

Soluble  albuminoids  ... 
Insoluble  albuminoids  . 
Tiber  

Nitrogen  

Total  albuminoids 

Per  cent,  of  crust 

Original  substance. 

Water 

Ash 

Fat 

Sugars,  &c 

Dextrine  , 

Starch 

Soluble  albuminoids  - . . 
Insoluble  albuminoids  . 
Fiber 

K'itrogen , 

Total  albuminoids 


986. 

Family 

loaf. 


1.86 

.95 

3.45 

4.55 

75.00 
1.90 

10.93 
1.36 


987. 

Grraham 

loaf. 


100.  00 

2.05 
12.83 

55.65 


37.30 

1.17 

.60 

2.16 

2.85 

47.03 

1.19 

6.85 

.85 

100.  00 

1.29 
8.04 


1.80 
1.00 
4.37 
4.90 

72.87 
3.01 

10.27 
1.78 


988. 

French 

rolls. 


989. 

Beaten 

rolls. 


1.91 
3.41 
4.29 
4.10 
71.69 
3.44 
9.78 
1.38 


1.55 
5.65 
5.21 
3.64 

68.94 
1.56 

10.65 
2.81 


100.  00 

2.12 
13.28 

56.50 


100.  00 

2.11 
13.22 

64.93 


100.  00 

1.96 
12.  21 

50.44 


990. 
Sweet 
buns. 


2.  15 
6.18 

10.89 
4.37 

64.40 

2.64 

8.93 

.44 


100.  00 


37.88 

1.12 

.62 

2.71 

3.04 

45.  27 
1.87 
6.38 
1.11 


32.24 
1.29 
2.31 
2.91 
2.78 

48.58 

2.33 

6.63 

.93 


24.  21 
1.17 
4.28 
3.95 
2.76 

52.25 
1.18 
8.07 
2.13 


100.  00 

1.32 
8.25 


100.  00 

1.43 
8.96 


100.  00 

1.48 
9.25 


1.85  ! 
11.57  I 

62. 10    . 


26.99 
1.57 
4.51 
7.95 
3.19 

47.  02 


93 
52 
32 


100. 00 

1.35 
8.45 


991. 
Sugar 
cakes. 


.IS 

11.  30 

27.  60 

2.01 

46.83 

2.60 

5.74 

3.14 


100,  00 

1.33 
8.34 


8.79 

.71 

10.31 

25. 18 


1. 

42, 
2. 

5. 
2, 


83 
71 
37 
24 
86 


100.  00 

1.22 
7.61 


FLOURS. 


Nitrogen 

Total  albuminoids 


992. 

Molasses 

cakes. 


1121. 

Bread, 

John  D. 


1122. 

Flour, 

John  D. 


1135.  1136. 

Eagle  Bluff  Bed  Eiver 


>princ 


Spring. 


1137. 

Wife'sDe- 

Ught 

Spring. 


Dry  substance. 
Ash 

2.38 

4.37  , 
36.08  , 

3.56 ; 

45.19  i 

.90 

7.97 

.45 

2.56 

1.09 

4.69 

6.42 

73.29 

.92 

10.15 

.88 

.68 
1.09 
1.36 
4.14 
79.65 
2.90 
9.23 

.45 

.91 

1.52 
2.17 
2.19 

79.00 
2.90 

10.88 
.43 

.58 
1.23 
2.34 
1.18 
81.43 
2.61 
9.74 

.89 

.46 

Fat 

1.32 

Sugars,  &c 

Dextrine   

1.85 
1.  76 

Starch 

83.17 

Soluble  albuminoids 

Insoluble  albuminoids 

Fiber 

3.39 

7.60 

.45 

* 
Nitrogen 

100.00  \ 

1.27 
7.97  : 

100.  00 

1.76 
11.07 

100.  00 

1.95 
12.13 

100.00 

2.20 
13.  78 

100.  00 

1.98 
12.35 

100.  00 
1.75 

Total  albuminoids 

10.  99 

Original  siCbstance. 
"Water 

10.22 
2.14  1 
3.93 
32.39  ' 

3.20 

40.57 

.00 

7.15 

.40 

30.32 

1.79 

.76 

3.27 

4.47 

51.07 

.64 

7.07 

.61 

12.00 

.60 

.96 

1.64 

3.64 

70.08 

2.56 

8.12  1 

.40 

12.30 

.80 

1.33 

1.90  . 

1.92 

69.29 

2.54 

9.54 

.38  , 

13.55 

.50 

1.06 

2.02 

1.02 

70.  40 

2.26 

8.42 

.77 

12.40 

Ash 

Fat 

Sugars,  (fcc 

Dextrine 

.40 
1.16 
1.62 
1.54 

Starch 

Soluble  albuminoids 

Insoluble  albuminoids 

Fiber 

72.  Sft 

2.97 

6.66 

.39 

100. 00 

1.14 
7.15 


100. 00 

1.23 
7.71 


100.  00 

1.71 
10.68 


100.  00 

1.93 
12.08 


100.  00 

1.54 
9.63 
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Dry  subseance. 

Asli 

Fat 

Sugars,  &c 

Dextrine 

Starch 

Soluble  alburalnoitls  . . . 
Insoluble  albuminoids  . 
Fiber  

Nitrogen 

Total  albuminoids 

Original  substance 

Water 

Asb 

Fat 

Sugars,  &c 

Dextrine 

Stai  cb 

Soluble  albuminoids  . . . 
InsoliTble  albuminoids  . 
Fiber 

Nitrogen 

Total  albuminoids 


1138. 

Kicbmond 

"Winter. 


.62 
1.48 
1.86 
1.84 
82.22 
4.79 
6.74 
.45 


100.  00 

1.84 
11.53 


11.95 

.55 

1.30 

1.64 

1.62 

72.39 

4.22 

5.93 

.40 


100.  00 

1.62 
10.15 


1139. 
E.  A.  S. 

Ind. 
Winter. 


.73 
1.61 
1.74 
2.30 
82.89 
2.33 
7.95 

.45 


3140. 

Ked  S.Obio 

Winter. 


.73 
1.52 
1.80 
2.34 
80.62 
3.83 
8.57 
.59 


100. 00 

1.64 
10.28 


11.40 

.65 

1.43 

1.54 

2.04 

73.44 

2.06 

7.04 

.40 


100.  00 

1.46 
9.10 


100.  00 

1.99 
12.40 


11.05 

.65 

1.35 

1.60 

2.03 

71.71 

3.41 

7.62 

.53 


100.  00 

1.76 
11.03 


1177. 
WhiteLoaf. 


1.75 
.52 

2.44 

5.20 
75.82 

2.02 
11.19 

1.06 


100.  00 

2.11 
13.21 


36.07 

1.12 

.33 

1.56 

3.33 

48.47 

1.29 

7.15 

.68 


100.  00 

1.35 
8.44 


1178. 

Graham 

bread. 


2.81 


69.53 
1.88 

12.17 
1.86 


100.  00 

2.25 
14.05 


33.22 

1.88 

.81 

3.83 

3.20 

46.43 
1.26 
8.13 
1.24 


100.  00 

1.50 
9.39 


1179. 
Flour  1177. 


.51 
1.37 
1.97 
2.36 

78.93 
2.24 

10.59 
2.03 


100.  00 

2.05 
12.83 


11.70 

.45 

1.21 

1.74 

2.08 

69.70 
1.98 
9.35 
1.79 


100. 00 

1.82 
11.38 


FLOURS. 


Dry  substance. 

Ash 

Fat 

Sugars,  &c 

Dextrine 

Starch 

Soluble  albuminoids  . . . 
Insoluble  albuminoids . 
Fiber 

Nitrogen 

Total  albuminoids 

Original  substance. 

Water 

Ash 

Fat 

Sugars,  &c 

Dextrine 

Starch 

Soluble  albuminoids . . . 
Insoluble  albuminoids . 
Fiber 

Nitrogen 

Total  albuminoids 


1180. 
Bran  1178. 


.77 
5.58 
7.21 
3.69 

59.27 
1.86 

13.06 
8.56 


1181. 
Biscuit, 
Wisery. 


100.  00 

2.39 
14.92 


8.50 
.70 


11 
60 
38 


54.23 


1. 
11. 


70 
95 


7.83 


100.  GO 

2.18 
13.65 


1.37 
3.61 
4.27 
6.80 

71.73 
1.47 

10.18 
.57 


1182. 

Flour, 

Wiser  J', 


.45 

1.49 
1.55 
2.02 
81.  55 
3.58 
8.63 
.73 


1194. 
Biscuit, 
Wisery. 


.11 

5.08 
3.88 
8.55 

68.47 
1,35 

11.22 
1.34 


160.  00 

1.86 
11.  65 


100.  00 

1.96 
12.21 


100.  00 

2.01 
12.57 


1195. 

Loaf, 

Wisery. 


33.40 

.91 

2.41 

2.84 

4.53 

47.77 

.98 

6.78 

.38 


n.io 

.40 
L32 
L38 
1.80 
72.50 
3.18 
7.67 

.65 


34.69 

.07 

3.32 

2.53 

5.58 

44.72 

,88 

7.33 


100.  00 

1.24 
7.76 


100.  00 

1.74 
10,85 


100.  00 

1.32 
8.21 


L20 
4.74 
3.42 
8.89 

68.88 
1.75 

10.13 
.99 


100.  00 

1  90 

11.88 


32.94 

.81 

3.18 

2.29 

5.96 

46.19 

1.18 

6.79 

.66 


100.  00 

1.27 
7.97 


1196. 

Flour, 

Wisery. 


.55 

1.21 
2.17 
2.30 
80.89 
2.74 
9.83 
.31 


100.  00 

2.01 
12.57 


9.55 

.50 

1.09 

1.96 

2.08 

73.16 

2.48 

8.90 

.28 


100.  00 

1.82 
11.38 
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The  flours,  as  a  whole,  contain,  average  albuminoids,  10.69  i)er  cent., 
and  the  difference  between  those  from  spring  and  winter  wheats  is 
small — 10. Go  winter,  and  10.79  spring.  They  may  be  said,  as  far  as  the 
analyses  go,  to  be  equally  good. 

Considered  in  comparison  with  Hungarian  flours,  they  are  low  in  al- 
buminoids, but  this  might  be  expected  from  our  previous  experience 
with  wheats.  Taken  by  themselves,  they  show  a  rather  wide  variation 
the  highest  having  12.08  i)er  cent.,  and  the  lowest  9.10  per  cent.,  the 
greatest  variation  being  among  the  spring  wheats.  The  average  seems 
to  be  as  high  as  could  be  expected  from  the  wheats  which  we  have  ana- 
lyzed from  the  sections  from  which  these  flours  came,  there  being  al- 
"ways  a  slight  falling  off  in  the  amount  of  nitrogen  in  the  best  flour 
from  that  in  the  grain. 

In  their  other  constituents  the  flours  show  a  plain  and  marked  de- 
crease, as  compared  to  the  grain,  in  ash  and  fat,  these  two  substances 
being  contained  in  much  larger  amount  in  the  outer  coats  of  the  grain 
which  are  removed  than  in  the  portion  which  forms  the  flour.  The 
fiber,  for  the  same  reason,  is,  as  we  should  exi^ect,  much  smaller. 

The  amount  of  starch  necessarily  increases  i)roportionately  as  the 
other  constituents  diminish. 

The  average  of  all  these  flours  is  compared  below,  with  analyses  of 
Hungarian  flours  given  by  Horsford. 


American. 

1.  Imp.  Extra. 

4.  Eoll  flour. 

6.  Bread  flour. 

"Water 

11.67 

.54 

1.25 

10.62 
.42 

10.42 
.59 

10.75 

Ash 

.76 

Oil 

Sugars  

Dextrine 

Starch 

Soluble  albuminoids 

1.71 
1.79 

71.72 

2.80 

7.90 

.62 

10.  70 

71.02 

67.30 

65.'63 

Insoluble  albuminoids 

Fiber 

Total  albuminoids 

11.56 

i2.37 

14.56 

The  original  Hungarian  wheat  containing  14  per  cent,  of  albumi- 
noids and  the  average  American  certainly  not  more  than  12  per  cent., 
it  appears  that  our  flours  are  related  to  our  wheat  in  fully  as  advan- 
tageous manner  as  the  Hungarian,  if  they  can  be  considered  as  corre- 
sponding either  to  the  Imperial  Extra  or  Eoll  flours,  which  seems  allow- 
able. 

Kedzie  and  Atwater  have  analyzed  twenty-eight  flours  fi^om  Michi- 
gan, Kansas,  Minnesota,  and  Connecticut,  and  the  results  have  been 
collected  by  Dr.  Jenkins  in  the  Eeport  of  the  Connecticut  AgTicultural 
Station  for  1879. 

Kedzie  found  that  the  flours  from  spring  wheats  contained  more  albu- 
minoids than  those  from  winter  wheats,  but  the  average  for  all  varie- 
ties is  very  nearly  the  same  as  for  the  flours  which  we  have  analyzed. 
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Per  cent 

Kedzie's  spring  wheat  flour 12,  58 

Kedzie's  winter  wheat  flour 10.  54 

Average  of  twenty -eight  flours 10.  89 

Average  of  Department  of  Agriculture  flours 10.  70 

The  flours  are  shown  by  Kedzie's  analyses  to  be  some^ybat  iiKlei>eiid- 
ent  of  the  composition  of  the  grain,  but,  as  a  rule,  there  is  a  greater  or 
less  loss  of  ash  and  albuminoids  in  the  making  of  flour,  llis  i^aper  will 
be  found  in  the  Michigan  Agricultural  Keport,  1877. 

As  has  been  said  before,  the  condition  of  the  nitrogen,  or,  rather,  the 
amount  present  as  gluten,  has  much  to  do  with  the  quality  of  the  flour 
for  baking  purposes. 

In  the  six  flours  from  Mr.  Seitz's  the  gluten  has  been  determined 
mechanically. 

Gluten  in  fiours. 


Ko. 

Xame. 

Nitrogen. 

Albuminoids. 

Moist  gluten. 

Dry  gluten. 

1135 

Eajilo  Bluff,  niiuoi.s  Spring 

Per  cent. 
1.93 
1.71 
1.54 
1.62 
1.46 
1.76 

Per  cent. 
12.08 
10.  68 

9.63 
10.15 

9.10 
11.03 

Per  cent. 
39.46 
7.32 
24.89 
28.13 
25.14 
31.20 

Per  cent. 
12.98 

1136 

Red  Riviir,  Minnesota  Spring 

2.80 

1137 
1138 

Wife's  Delight,  Wisconsin  Spring 

Richmond,  Virginia  Winter 

10  30 
10.37 

1139 
1140 

E.  A.  Schriver,  Maryland  Winter 

Red  "S,"  Ohio  Winter 

9.92 
11.67 

■ 

A  VAFfligA       , .    .                 ,     r     ,     »                                 

1.67 

10.45 

26.02 

9.  67 

The  Hungarian  flours,  according  to  Horsford,  average  37  per  cent,  of 
moist  gluten,  so  that  ours,  with  the  exception  of  that  from  Illinois 
spring  wheat,  are  below  the  average. 

That  from  Minnesota  wheat  would  certainly  make  a  poor  bread  and 
must  have  deteriorated  by  keeping. 

Kedzie's  determinations  of  gluten  in  sixteen  flours,  having  an  average 
of  10. G9  per  cent,  albuminoids,  showed  an  average  of  only  10.72  per  cent, 
of  gluten,  slightly  better  than  in  the  Washington  flours,  but  still  low. 
Under  these  circumstances,  the  question  arises,  can  we  have  as  good 
bread,  that  is  to  say,  as  light  flours  and  palatable  as  the  Vienna?  Al- 
though Horsford  sees  no  reason  why  we  cannot,  it  seems  to  me  that  while 
our  wheats  and  consequently  our  flours  remain  so  poor  in  gluten  we  can- 
not, without  particular  care  to  find  such  a  brand  as  the  "Eagle  Bluff"," 
and  even  that  would  i^robably  vary  on  every  grinding. 

In  the  analyses  of  different  grades  of  Hungarian  flour  which  were 
mentioned  above,  the  decrease  in  amount  of  the  albuminoids  in  the 
higher  grades  is  apparent. 

The  difference  between  the  flour  and  the  bran  which  is  mixed  with 
it  at  the  Kraft  bakery  shows  that  the  same  is  true  in  our  mill  products 
and  that  the  Graham  bread  contains  the  greater  percentage  of  albumi- 
noids, and  the  same  would  be  found  to  be  true  in  regard  to  the  valuable 
ash  constituents.     It  has  been  a  moving  question  for  a  long  time 
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whether  this  ought  not  to  be  avoided  aud  whole  flour  preferred  to  that 
which  has  been  so  highly  elaborated. 

Eeceut  experiments  by  Dr.  Max  Eubner,  published  in  the  Zeitschrift 
fiir  Physiologische  Chemie,  1883,  p.  45,  seem  to  prove  that,  in  addition 
to  the  argument  in  favor  of  white  bread  on  account  of  its  palatability 
and  many  other  advantages,  it  is,  in  fact,  much  more  thoroughly  di- 
gested, and  consequently  is  really  cheaper,  weight  for  weight,  to  the 
poor  man  than  the  bread  made  with  unbolted  flour.  We  can  only  hope, 
then,  for  an  improvement  in  the  character  of  our  wheats  to  add  to  their 
nitrogen  content,  and  to  improved  methods  of  milling  which  we  are  fast 
becoming  possessed  of,  to  make  it  possible  to  produce  a  flour  with  the 
highest  amount  of  nitrogen  in  the  higher  grades,  and  at  the  same  time 
with  it  in  the  best  i3hysical  condition.  Then  we  may  expect  to  improve 
our  breads. 

CHE3IICAL   COMPOSITION   OF   BREADS,   ETC. 

The  changes  which  take  place  in  flour  during  its  conversion  into  va- 
rious forms  of  bread  and  cake  is  well  illustrated  in  the  analyses  given 
in  the  table. 

The  amount  of  water  in  the  numerous  kinds  analyzed  extends  from 
nearly  38  in  the  breads  to  9  per  cent,  in  the  sugar  cakes,  the  beaten 
rolls  aud  buns  occupying  a  medium  positiou.  The  amount  of  water, 
however,  decreases  very  rapidly  on  exposure  to  the  air,  as  the  following 
determinations  in  a  white  and  Graham  loaf  show,  and  in  some  rolls  of 
domestic  make : 

WHITE  LOAF  FPvOM  KRAPIS  BAKERY. 
(Serial  ^'o.  1177.) 


Wei 

ght. 

Per  cent,  lost 
of  the  total 
"^vater  pres- 
ent. 

Per  cent  of 
-n-ater    i  n 
the  bread 
on  the  day 
named. 

On  leaving  bakery : 

August  22 

Gra 

ms. 
452 

422 
390 
379 
364 

18.39 
38.04 
44.77 
53.98 

36.  07 

On  exposure : 

August  23  

31.51 

August  24 

25.90 

August  25 

23.75 

August  26 

20.60 

August  27 

Auiiust  28 

• 

346 
333 
326 
323 
318 
307 

65.01 
73.  00 
77.  27 
79.12 
82.17 
88.  97 

16.47 

Augiist  29 

12.91 

August  30 

11.  35 

August  81 

10.  52 

September  1 

September  6 

9.12 

5.86 

After  drying  two  weeks  there  had  disappeared  all  but  11.03  per  cent, 
of  the  original  water,  and  the  air  dry  material  only  contained  o.SG  per 
cent,  of  water. 
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GRAHAM  LOAF  FROM  KRAFT'S  BAKERY. 


(Serial  No.  1178.) 


On  leaving  baliery : 

Aujnist  22 

On  exposure  to  air  : 

August  23 

August  24 

August  25 

August  26 

August  27 

August  28 

August  29 

Augu.st  30 

August  31 

September  1 

September  6 


"Weight. 


Ch'ams. 
404 

440 
412 
403 

384 


369 
355 
350 
346 
338 
323 


Per  cent, 
lost   of'  Per  cent. 


total  wa- 
ter pres- 
ent. 


1.5.58 
33.77 
39.61 
51.95 


61.69 

70.78 
74.02 
76.62 
81.82 
85.06 


water  in 
bread. 


33.  22 

29.55 
24.75 
23.  07 
19.27 


15.99 
12.68 
11.43 
10.40 
8.28 
4.02 


BREAKFAST  ROLLS. 


(Serial  No.  1194.) 


On  leaving  oven : 

August  23 . .  - 
On^exposure : 

August  24... 

August  25... 

August  26... 

August  27... 

August  28... 

August  29... 

August  30... 

August  31... 

September  1. 

September  6. 


"Weight. 


Per  cent, 
lost  of 
total  wa- 
ter pres- 
ent. 


Orams. 
364 

328 
314 
293 


277 
266 
261 
259 
259 
2.56 


28.50 
39.59 
57.00 


68.88 
77.59 
81.  55 
83  14 
83.14 
85.51 


Per  cent, 
water  in 
bread. 


34.69 

27.44 
23.17 
18.77 


14.08 
10.53 
8.81 
8.11 
8.11 
7.03 


The  loaf  breads  dry  more  thoroughly,  but  do  not  lose  their  water  as 
rapidly  at  first  as  the  rolls.  The  rolls,  it  may  be  said,  "which  were  used 
in  this  experiment,  were  eight  in  number  from  a  pan  of  twenty,  and 
were  not  broken  apart  during  the  course  of  exposure. 

The  changes  of  a  chemical  nature  displayed  are  those  which  are 
already  tolerably  well  known,  namely,  the  conversion  of  some  of  the 
starch  by  fermentation  into  sugar,  and  by  baking  into  dextrine. 

The  albuminoids  which  in  the  flour  are  soluble  in  alcohol  become  in- 
soluble, showing  that  change  has  taken  place  in  the  gluten. 

The  apparent  increase  in  ash  and  fat  is,  of  course,  due  to  salt  and  but- 
ter or  lard  added  in  making  the  dough. 
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COEuS"  (MAIZE). 

The  varieties  of  maize  or  corn  wliicli  have  been  analyzed  by  us  and 
bv  other  in vesti  orators  whose  analvses  have  been  collected  lucUide — 

Dent :  Eed,  Yellow,  White,  and  Miscegenation  j 

Flint:  Yellow,  White,  Blue  Mexican,  and  Miscegenation  j  and 

Sugar  or  sweet  corn. 

They  amount  to  one  hundred  and  thirty-three  in  number,  of  which 
thirty-two  field  and  three  sugar  corns  are  by  Johnson,  Atwater,  and 
Kedzie. 

The  latter  have  been  included,  with  i^roper  acknowledgment,  among 
our  analyses,  as  a  valuable  addition  to  our  data  for  the  calculation  of 
local  averages. 

The  specimens  which  we  have  had  in  hand  are  for  the  most  part  suf- 
fi.ciently  accurately  identified  in  the  tables  of  analyses.  It  is  only  nec- 
essary to  add  that  Xos.  18-24  Sugar  corns  were  of  the  Department 
distribution  of  seed  in  1878.  Xos.  31,  33,  31, 36,  37,  38,  39, 10, 12, 13,  41, 
45  were  collected  by  the  Xew  Hampshire  Board  of  Agriculture  in  1878. 

Nos.  1211-1251,  1256-1271  were  from  the  Missouri  Agricultural 
♦College  in  1879. 

Ko.  1255  was  from  Y.  W.  Metcalf,  Hopkinsville,  Ky.,  in  1879. 

i^os.  1272,  1273,  1275,  1277  were  from  the  Eastern  Experimental 
Parm,  Chester  County,  Pennsylvania,  in  1879. 

Nos.  1915-1967  were  from  the  exhibit  of  the  Texas  and  Pacific  Eail- 
Toad  in  the  Department  museum. 

Xos.  1961-1967  were  from  the  exhibit  of  the  Atchison,  Topeka  and 
Santa  Fe  Eailroad. 

Xos.  1968-1970  were  from  the  exhibit  of  the  Texas  and  Arkansas 
Eailroad. 

Most  of  these  sami)les  had  been  preserved  some  time  before  they  came 
into  our  hands,  and  had,  consequently,  dried  out,  making  the  deter- 
minations of  moisture  rather  lower  than  would  be  found  in  fresh  corn. 

The  specimens,  it  will  be  seen,  are  not  from  so  many  localities  as  the 
wheats,  but  they  are  widely  scattered  and  furnish  data  which  are  en- 
tirely suited  for  a  study  of  the  variations  in  composition  and  for  a  com- 
parison with  wheat. 

The  methods  of  analysis  have  been  exactly  the  same  as  were  used 
with  wheat,  and  the  more  detailed  analyses  of  corn  correspond  in  every 
particular  with  those,  made  in  the  same  way,  of  wheat. 

RESULTS. 

The  results  upon  which  the  conclusions  in  regard  to  corn  are  based 
are  arranged  in  the  following  tables  by  States,  in  the  same  way  as  was 
done  with  the  analyses  of  wheats.     They  explain  themselves. 
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The  average  American  corn  as  compared  with  the  averages  of  foreign 
investigators,  which  no  doubt  inchide  many  of  our  corns,  stands  in  quite 
a  different  position  from  wheat. 


AVERAGE  OF   AMERICAN   CORN  COMPARED  WITH   AVERAGES  OF  FOREIGN  INVESTIGATIONS. 


Kichardsou. 

Koenig. 

Wolff. 

Water         

10.04 
1.52 
5.20 

70.69 
2.09 

10.46 

13.12 
1.51 
4.62 

68.41 
2.49 
9.85 

14.40 

Ash    

1.50 

Oil 

6.50 

Carbhydrates 

Piber           

62.10 
5.50 

A Ibinninnifls  .- . .. . .. . 

10.  00 

100.  00 

100.  00 

100.  00 

Nitro""eii       .  .   - - ..... ....... 

1.67 
114 

1.58 
145 

1.60 

Number  of  analyses ..  ..... .. .. ...... 

There  is  no  marked  difference  between  the  averages,  except  in  the 
matter  of  water,  where,  as  in  wheat,  our  grain  is  much  drier.  The 
American  corn  is  rather  better  than  the  foreign  article,  if  anything. 

In  the  averages  for  different  sections  of  the  country  another  fact  is 
discovered  which,  after  our  exi^erience  with  wheat,  is  still  more  sur^jris- 
ing  than  the  result  of  the  comparison  of  American  and  foreign  corns. 

There  is  apparent!}"  the  same  average  amount  of  ash,  oil,  and  albumi- 
noids in  a  corn  wherever  it  grows,  with  the  exception  of  the  Pacific 
slope,  where,  as  with  wheat,  there  seems  to  be  no  facility  for  obtaining 
or  assimilating  nitrogen. 

The  amount  of  water  is  variable,  but,  as  has  been  said,  many  of  the 
samples  had  been  on  exhibition  for  a  considerable  time,  and  were  con- 
sequently dried  out. 

The  increase  in  the  fiber  from  East  to  West  is  not  paralleled  in  the 
wheat,  but,  as  we  have  seen,  is  often  a  feature  of  increased  vigor. 

Corn  is,  then,  an  entirely  different  grain  from  wheat.  It  maintains 
about  the  same  percentage  of  albuminoids  under  all  circumstances,  and 
is  not  affected  by  its  surroundings  in  this  respect. 

A  study  of  the  averages  for  each  State  shows  that  the  samples  from 
Pennsylvania  and  from  Oregon  and  Washington  Territory  fall  much 
below  the  average  and  that  those  from  New  Hampshire  rise  above  it. 
The  preponderance  of  averages  for  single  States  which  do  not  vary  1 
per  cent,  proves,  however,  that  corn  is  much  more  stable  in  its  composi- 
tion than  wheat,  even  though  New  Hampshire  contains  an  extreme  of 
11.67  per  cent,  average  albuminoids,  and  Pennsylvania,  Oregon,  and 
Washington  Territory,  extremes  of  8.88,  8.40,  and  7.88  per  cent..  Only 
two  analyses  have  been  made  from  the  Pacific  slope  and  more  are  needed 
for  confirmation,  but  as  the  two  analyses,  like  those  of  the  wheats 
grown  there,  are  low  in  albuminoids  it  may  safely  be  assumed  to  be  a 
characteristic  of  that  portion  of  the  country. 
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Having  discussed  the  averages  it  is  of  interest  to  see  liow  wide  the 
variations  in  composition  are : 

VARIATIONS  OR  EXTREMES   FOR  EACH   COXSTITUENT    OF   CORN. 


Constituent. 


Water - 

Ash 

Oil 

Carbhydrates 

Fiber ." 

Albuminoids 

Weight  of  100  kernels grams 


Highest, 
percentage. 


1.5. 10 
2.10 
7.49 

75.73 
3.10 

13.65 


Lowest, 
percentage. 


53.  679 


7.40 

1.18 

3.92 

65,97 

.78 
7.00 


Variation. 


7.70 
.92 
3.57 
9.76 
2.32 
6.65 


Above 
average. 


23.  605 


29.  074 


5.06 
.58 
2.29 
5.04 
1.01 
3.19 


15.  769 


Below 
average. 


3.64 
.34 
1.28 
4.72 
1.31 
3.46 


13.  305 


The  variation  in  water  has  been  explained,  that  of  ash  is  remarkably 
small,  of  oil  and  fiber  proportionately  the  same  as  in  wheat,  while  albu- 
minoids has  not  nearly  so  wide  a  variation,  and,  in  fact,  in  the  analyses 
of  the  one  hundred  and  fourteen  corns  only  three  contain  less  than  8  per 
cent,,  two  more  than  13  per  cent.,  and  seven  more  than  12  per  cent.,  so 
that  the  usual  limits  may  be  said  to  lie  between  8  and  12  per  cent.,  and 
this  is  true  of  the  analyses  of  foreign  maize  given  by  Koenig. 

Our  conclusion  must  be,  then,  that  corn  can  supply  itself  with  nitro- 
gen under  varied  circumstances,  but  that  it  rarely  is  able  to  assimilate 
more  than  a  certain  amount,  nor  will  it  fall  far  below  this  amount.  The 
bushels  of  crop  may  vary  and  the  size  of  the  grain,  but  the  quantity  of 
albuminoids  is  practically  unchangeable. 

Under  these  circumstances  it  is  perhaps  needless  to  say  that  there  is 
but  slight  variation  in  composition  between  different  kinds  of  corn. 

Eed  Dent  is  slightly  inferior,  but  the  remaining  varieties  are  practi- 
cally of  the  same  composition. 

Sugar  corn  is,  however,  quite  distinct  from  the  field  or  hard  corns. 
Its  average  composition  compared  with  the  average  of  all  the  hard 
corns  shows  a  much  higher  percentage  of  oil  and  somewhat  higher 
asb,  fiber,  and  albuminoids.  The  grain  dries  out  more  than  the  field 
corn  and  weighs  less. 

AVERAGE  COMPOSITION  OF   SUGAR  AND    FIELD   CORN. 


Number  of  analyses . 


Water percent.. 

Ash do 

Oil do...^ 

Carbhydrates do 

Fiber do  . . 

Albuminoids do 

Nitrogen do 

Weight  of  100  kernels grams . . 


Sugar,  i    Field. 


19 

8.44 
1.97 

8.57 
66.72 

2.82 
11.48 

1.84 

22. 236 


114 

10.04 
1.52 
5.20 

70.69 
2.09 

10.46 

1.67 
.910 
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OTHEK  GEEEALS  THAN  CORN  AND  WHEAT. 

Sufficient  analyses  of  other  American  cereals  have  not  been  made  to 
determine  what  effect  environment  has  had  upon  them.  From  foreign 
analyses  it  is  possible  to  calculate  the  variations  which  are  usually 
found,  and  it  is  fair  to  sujipose  that  as  the  agreement  is  close  with  corn 
and  wheat,  it  would  be  so  in  the  remaining  cereals.  For  this  purpose 
the  large  collection  hy  Koenig  of  analyses  of  cereals  has  been  employed. 
The  analyses  of  each  serial  are  divided  into  percentages  of  the  whole 
number  made,  according  to  the  amount  of  albuminoids  which  they  con- 
tain. It  was  then  found  that  of  this  number  75  per  cent,  would  fall 
within  certain  limits  which  might  be  regarded  as  the  ordinary  varia- 
tion to  be  expected.    The  extremes  are  as  follows  : 

Extremes  of  albuminoids  in  different  cereals. 


Wheat 
Barley 
Oata.- 
E,ye... 
Corn.. 


For  all  analyses. 


Highest. 


Per  cent.    Per  cent. 
24  5 


Lowest. 


18 
18 
15 
15 


For  75  per  cent,  of 
the  analyses. 


Highest. 


Percent. 
14 
14 
13.8 
13 
10 


Lowest. 


Per  cent. 


9 

9.25 
6.83 


The  probable  variation  in  a  wheat,  therefore,  is  6  per  cent.,  barley  6 
per  cent.,  oats  4.8  per  cent.,  rye  3.75  per  cent.,  and  corn  2.3  per  cent. 

Wheat  and  barley  have  the  widest  variation,  followed  by  oats  and 
rye,  corn  having  the  smallest. 

It  is  apparent  then  that  wheat  and  barley  must  be  more  susceptible 
to  their  supply  of  nitrogen  than  corn,  which  coincides  with  the  results  of 
Atwater's  field  experiments  with  various  lertilizers.  He  found  that 
corn  responded  less  than  other  cereals  to  nitrogenous  fertilizers. 

In  closing  this  paper  it  must  be  said  that  many  of  the  conclusions 
arrived  at  in  the  preceding  pages  are  not  intended  as  final  or  advanced 
in  the  light  of  anything  more  than  possible  deductions  from  the  data  at 
hand.  Their  absolute  truth  can  only  be  decided  by  a  more  extended 
investigation. 


